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Project Specific Activity: EXCAVATION QUANTITIES CALCULATIONS 

Problem Staterneat: 
Calculate the Excavation and Fill Quantities for the PM-2A Tanks Site - TSF-26 (V-13 [East Tank] and V-14 [West Tank] 

kmedial Action Operations. Includes the following breakdown of material types: 

a 

Required Imported Topsoil 

Excavated “Clean Materials’’ B o  Radiological Contamination above Established Limits] - StoGk$Ied at Site 
Excavated “Contaminated Materials” [Radiolo@cal Contantiaxion above Established Limits] - Disposed of at ICD. 
Required, Imported Engineering Backfill Materials 

Summaw of Conclusions: 
TSF-26 Site: 

Excavated “Clean Materials” => 5,302 cubic yards 
* Excavated “Contaminated Materials” => 164 cubic yards 
0 Imported Engineering Backfrll Materials => 13,404 cubic yards 

Imported Topsoil => 1,103 cubic yards 

1 I I &.&,*zg 
I 
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PROBLEM STA TEMEA7T: 
TSF-26 Site Remediation Operations require the removal of overburden above the PM2A Tanks p - 1 3  
(East Tank) and V-14 (West Tank)] and concrete cradle system. The excavation must be sized sufficiently 
large to allow all remedial operational activities to be performed including: 

Demolition of Tanks themselves 
Placement of Containment Structures 

Equipment and Personnel Access 
Placement of Waste Removal Equipment 

ASSUMPTIOW: 
The assumptions utilized in the performance of these calculations are outlined below: 

Soil Classification Allows the Utilimion of 1:l Side Slope due to Soil Cohesion and Stability [Conclusion 
from soil sampling radiological survey data - accomplished in May 2003 by BBWI] 
General PM2A Site within the Fenced Perimeter u7as Previously Excavated to a depth approximately 5’0” 
below “Surrounding Grade” pxcavation to existing surface elevation to spring line of tanks approximately 
16’U’’I 
Only 3 .O% of the PM2A Mass Excavation considered ‘‘Contaminated‘‘ and must he packaged in Roll-Off 
Containers with “Burrito Bag Liners” [Conclusion from soil sampling radiological survey data - 
accomplished in May 2003 by BBW] 
Compaction Factor of 7.0% was utilized in calculating the cubic yards of Engineered Backfill Materials 
needed to be imported from TAN Pit [located North of S M q  
Compaction Factor of 5.0% was utilized in calculating the cubic yards of Topsoil Materials needed to be 
imported from TAN Pit [located North of SMC] 

* 

REFERENCES: 

CALCULA TIOXS /ANALYSIS: 
See Attached Excel Spreadsheet Calculations based upon PMZA Site Physical Confguration and above 
stated considerations for excavation sizing development. 

. 



Cram Lifiiug Platform - Grave1 60.0 70.0 . 
Masa Bicktil! - EngrnmedMaterials 

Mass &&ill - h a  2 .36.0 9D.O XI 3340.0 '1.7?(J.O 360.0 
21,384.0 106.920.0 3,960.0 

Crane Lifting Platform -Grave! 60.0 70.0 - 4.200.0 . Gavel 
Mass BacMtl m engineered Makerids 17,184.0 106,920.0 3960.0 BackfTll 

Mass Backfill - A n a  3 
.- 

24.0 300 s.a 720.0 ~.6on.o 133.3 
18,612.0 93,060.0 3.446.7 B~clrfill 

5,478.4 

7% Compaction 
2,137.1 IIrrPrll 

3GO.ti BaFill 

4,237.2 

7% Cmpaction 

3,6179 

5,185.2 5.155.2 stockpik. I 

PM2A T d  Excavation 5.465.6 

k& d q f h  d m  vdunr 
frpuwt fm$ (mbirftu~ iurbrysrdi) 

85.0 5,015.0 
117.c 10,647.0 

16.5 7,831.0 I?S,Z%.O 4.640.6 
lrngth 5pused 

55.0 0.5 (6,749.5) (250.0) 



Ramp 
- Batram 
- TOD 

12.0 96.0 
1.00 39.9 96.0 

1,152.0 
3.833.0 

16.0 2.492.5 19,940. I 738.5 
S.108.0 

Soil Expaa~onFac~1r=7 7 0% 357 6 
Mmimum Bequrd lmpor for Enpeeno: Ma!mak -> 5,465.6 Backfill 5.465.6 cuhc yards 

Grnvcl - cubicpr& 

Tapsoll L103.9 cub~c yards 
~ ~ c ~ l l i  in,n69.t mh=p& 

Waste Boxes far Contninated Sail Removal Oprntioos 

S t a d a d  Steel Box 4.0 4.0 6.0 lG.000 lbs 96.0 3.6 
Fabric Soil Sacks 6.0 6.0 10.0 25.000 Ibr 360.3 13.3 
Roll-Off C~ntain~rLmer: 3.5 7.2 22.0 Ibs 551.3 20.4 

he@ rWh I q w h  capsciv rvaicfier cubicprdr 

5,108.0 cubic yards Excavated Soil 6 Previously Excavated Soil Volume - 
Wartc ExpansiooFacLm I> 7.0% Estimated Expanded Waste Volume ===> 5,465.6 cubic yards 

Awnid  Pcrcmtqu MP~lf2.4 Stiil lixcorwfian RJ ibdia lo~icul~  Conronrbinred Soils 
&isnrrred I'WCPIIIU#C => 3.0% 161.0 cubic yards 

8 cash - IiollufTC'ontautm Staged Rquired 
5 uch. - Kolloff Crniiainen Staged in NE Ccmer 

Number of Standard Steel Boxes Required => 1,540 each 65 cut: 
CostforStandard4'0"x4'0"x6'0"Steel WasteConlaicaailbcINEELECZ $ 550.00 each $ 550.(10 each 

Es~imated Cosf for Steel Wasic Caniuiners Q S PQZQRD S IIb,45U 

Number of S t a u W  Soil SacksReqoired ==> 410 each IS each 
Costfor Standard Sail Sack Conlaineral theINEELz=> 5 300.00 each 5 360.00 each 

Em.mated CostforFabric Wasle Containem S 123,000 5 5JW 

N w k r  of StauW RoU-Off Cootamcrs Required ==> 270 each IZ racl i  

CmforStaodard hll-Off Cuntaina Liner at thcINEEL- S 2SO.OD each 5 250.00 each 
. CaCb 5 - edCb Cmtfor S~~dRoll-DffCon~nst~cINEEL-> J 

Esiintmcd Cmfer Roll-Ofl Wasre CaniaincrLinem e 8 67,SOO 3.0Dfl 

CostfarStrodard Roll-OffCondner -REhTALFccs -> S - mrwccli 0 - pervrccli 
Standard Roll-Off Contamcr ~ ~Q~ 270 each 13 ea& 

5 -  - Estimated Gm-fnr RaIl-Ofl Ware Canhrnm -2 5 - ~ 

Estimated Total &a for RoiLOff Waste Conruinen -> S 67,SW 3.00U 

Page 2 Of 2 
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EDF Title: TSF-26 WASTE STREAM QTXWTIES CALCULATIONS 
Project No.: 2000-096 
Project Specific Activity: WASTE STREAM QUANTITY CALCULATIONS 

Problem Statement: 

rank] and V-14 [West Tank]) Remedial Action Operations. Includes the following breakdown of Waste types: 

1 Project Title: UU 1-10, TSF-26 REMEDIATION 

Calculate the Waste Stream Quantrties for the PM-2A Tanks Site - TSF-26 AOC (Area of Contamination) (V-13 [East 

MLLW - Soil [Contaminated Soils] 
MLLW - Debris [Contaminated Pipin& Metals, PPEs, Rags, Other Disposable Items, etc.] 
MLLW - Sludge /DE Waste [Waste from Tanks V-13 & V-141 
MLLW - Liquid pecontamination Water &om Sampling and Equipment Decontamination Operations] 
MLLW - Debris pM2A Tanks] 
MLLW - Debris [Decontamination of Support Equipment and Ancillary Systems - RUBB Enclosures, Vacuum System, etc] 

Summarv of Conclusions: 
TSF-26 Site: 

MLLW-Soil => 164 cubic yards 
MLLW-Debris => 393 cubic feet 
MLLW - Sludge / DE Waste => 6,020 gallons / 804.4 cubic feet 
MLLW-Liquid => 3?5 gallons 

MLLW-Debris => 539 cubic feet 
MLLW - Debris IPM2A Tanks] => 165 cubic feet MINIMUM / 2,28 1 cubic feet MAXIMUM 

REVIEW AW APPROVAL SIGNATURES: 

[NDEPENDENT 
REVEWER 

Distribution: 

Registered Professional Engineer's Stamp (if required) 
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PROBLEM STATEMENT: 
TSF-26 Site Remekation Operations require the removal of the waste lines feeding and the residual waste 
in the PM2A Tanks [V-13 (East Tank) and V-14 (West Tank)]. The waste would include the materials 
generated during Field Sampling and Equipment Decontamination Operations. 

Another Issue is the Volume of the PM2A Tanks themselves and their “Disposal” at the ICDF. 

A change from previous Revision 1 of this EDF is the additional removal of the Waste Piping under Snake 
Avenue. 

Another change from previous Revision 1 of this EDF is the deletion of the Waste Debris and Water from 
the Decontamination efforts associated with the Concrete Cradle Sampling Operations. 

Another change from previous Revision 1 of this EDF is the addition of the Waste Debris from the 
Decontamination efforts associated with the Support Equipment and Ancillary Systems - RUBB 
Enclosures, Vacuum System, etc. 

ASSUMPTIOSS: 
The Assumptions utilized in the performance of these calculations are outlined below: 

Only 3.0% of the P W A  Mass Excavation is considered “Contaminated” and must be packaged in Roll-Off 
Containers with “Burrito Bag Liners” [Conclusion from soiI sampling radiological survey data - 
accomplished in May 2003 by BBW] 
PM2A Tank Volumes based upon values sited in EGG-2236 FINAL Report D&D of TANPM3A System, 
March 1983 / Figure 2-9 
Sampling and Equipment Decontamination Waste Debris and Decon Water generation rates basedupon 
previous D&D Engineering Experience and are stated in attached Excel Spreadsheets 

REFERENCES: 
EGG-2236 FlNAL Report D&D of TAN PM-2A System, March 1983 I Figure 2-9 

C A ~ C U L A T I ~ h ~ ~ ~ ~ L Y S I S :  
See Attached Excel Spreadsheet Calculations based upon PM2A Site Physical Configuration and above 
stated considerations for waste quantity development. 



hEEL BBWRFP-394IWR.A Work Plan for WAG 1-10 ===> PM2A Tanks - Waste Quantities Calculations 
WAG 1-10 Sites TSF-26, TSF-03, and WRRTF-01 
Waste Management Plan - "DRAFT" FINAL Design 

Table 3.1. Waste stream summary for the PM2A Tanks 
Erpected Type and 
Applicable Waste Planned DOT Ciass Planned 

Remedial Action Activr~' Wastc Description Location CadeJ Estimated Volume Packaging Storage Location TrearmentDisposat 

Excavate soil above and Soil PM2A Tanks AOC MLLW Class 7 LSA CERCLA WSA Assume waste meets LDRs, 
around the tanks 

FOO I cubic yards 
Soil bags in mll-off 
containers 

Contaminated Soil ruch width Ienflh depth voiunlc fcubicjed) wlunic (cubir pards) 

1 91 117 125.296 4.640.6 

1 40 96 19.94 738.5 

12.5 55.0 u.5 (6.749.5) (250.01 

137.916 5.108.0 

5.465.6 

PM2A TdExcavatioa Arcs I 59 85 16 

PMzATanhRam~ 1 12 96 16 

euch diameter (fret) lenpili cx-posd 
7 

5.5 12.0 1 .o (570.2) (21 IL 

Soil Expansion Factor =Z 7.0% 357.6 

PM2A Tank 
PM2A Tank Manhoie ACCCSS 

Assumed Percentage of P M A  Soil Excavation of Radiologidly Contaminated Soils 
Assumed Percentage => 3.0% 164.0 

Remove and size associated Empty Waste Tanks PM2A Tanks AOC 
PM2A Tanks [V-13, V-141 

v-13 !Y.M 

CERCLA WSA Assume waste meets LDRs; 
no trcamcnt required 

Class 7 LSA MLLW 

FOO 1 MINIMUM Volume 18 ounce Vinyl lCDF 
i 6 i  cubic feet 

Laminate - Yellow 
flair Tank Voluum Ien$h fhicknrrr (inches) volunfe fcxhir fee0 

55.0 13.499.0 Total Tnnk Vcrlumr 6.74a.51 

944.9 7.096 472.47 

16.G 

3.5C 

Remove and size associated Empty piping 
waste lines; verify lines are 
empty 

PMZA Tanks AOC 

H'ustc Lincs 
V-13 (EastTanl; iT!-710) 
Main Wasle Line fmm TAN- 
$'-U Lnder Snal;sA~~caue & """ 
V-13 Fill Lines fromPM2A 
V-13 WI V a t  Linc 
V-14 (WaiTanl; in-709) 
Main W i s e  Lmc from TAN- 
Y-14 tjnla Snstc Aveiiuo & 
*q." 
V- I4 Fill Lmes from PWA 
V- 14 Fill V a t  Line 

dianreter (inches) 

4 

1 

4 
6 
4 

1 

4 
6 

move tank contents Sludge and Insidc PM-2A Tiuh 
diatomacenus earth 

TPMU Tank Contents Sludge depth (inches) (hi 
V-15 (Tax Tank / Tk-710) 6" 3row.n Sludgc : 6" 

Liauid 
Waste Depth Black Sludgo / 12" 24.w 

s => 109.98 

no neaunent required 
ICDF 

MLLW 

FOO 1 

Ienflh 

w.oa 

(i 

0.1253 

2380.63 

163.2 Typical Wase  
Mnimhti@ii Voiunrc 100% 

Class 7 LSA CERCLA WSA Assume waste meets LDRS; 

Metal drumsmOxes 
or wooden waste 

wlumc (cubic fee4 

no treaeatment required 
ICDF 

32 cubic .feet 

To Snake Avenue Plus 
' I 2  Dmth 10 Tank 9.8 Nnr 4 d k d  in Subtntais Prcvionsly 

3. I 35 25'1)" Snnhf Ars I 

10 2.6 
15 2.9 

12.1 

3.1 

10 2.6 
15 2 9  

34.1 

ll!'ll" ?o "T" Flnacr 

To Snake Avenue Plus 

290" Snahc Auc! 
139 Dwth lo Tad 

35 1()'(," 1.. I. . r 1, IMW 

MLLW 

FOOl 
lenflh 

55 

A -2. 

P-nr I nf 7 

Class ?A, Type A CERCLA WSA Assume waste meets LDRS; 

Mea1 drumshxes  ICDF 
492(1 gallons no treamcut rcquircd 

diurneter volume (cubic feet) 
per &e EGG-2256 FINAL Rcport D&D of T A N  PM. 

Slndge Depths in PM-2A Tanks, meawed in 1981 
12.5 696.1 2A System. hlarcb 19S3 /Figwe 24. Liquid and 

1.822.56 A=hi6r[3h2+4EZ) s=sqrt@fi(r-h/2)) 



Equipienr dcvs &lompuunif 

PPEs - C FE Decoc Crew mth 2 Changeom pa MY 
Raps and Otbcr Disposable Itm 
Equipment. Equipment Varbed mth Bgh Prcsmre 

I B w e d  Arm hcd with Piasnc Tam. Calleded d o  

4 
4 

LDW Vdume Sprava - CoNedd 10. Wash OffArm 25.0 

S 
1 

15 375.0 

375.0 

Absorbisolidify free liquid 
Assume waste meets LDRS; 
no treatment required 
1CDF 



Table 3-2. Wastestream summary for TSF-03. 
Experled TIP@ and Planned DOT Clam . -. 
AppJicubIc Waf& Planned 

Dcsmption Location Storarc tocanan T r e M m r n ~ i s p ~ a l  

Excavate bum pit area So11 T5F-03 AOC Noahazardous Class 7 LSA CERCLA WSA Assume waste mees LDRs. 

Sample soil within the Debris [e&, PPE, TSF-03 AOC 
excavation tools, rags, etc.) 

Sampling Debris d a p  
PPEs - 4 FTE Samoiing Crew ufi 1 Chengeouu pcr 
Rap and 0th Disposable Itcmr 
SwnolincTools 

Sample soil within thc Decon water TSF-03 AOC 
excavation 

Sampling dovs 
PPEs. 4 FTE Sampling Crwwitt 2 Chmgmuts pcr 
Rapand Other Disposnbie Itcms 
S m p h g  Tools - Tools Rinsed with Dionizcd W a 5  
irm Spray Boule. Collect4 in Wwh l%am Canhner 
IS-Gallon PIaslic Bilckll 

>IO treahnent required baa cubic yards 
Pb, dioxinslfurans, Soil bags uiroll-off lCDF 
PCBs, chromium containers 

iengih de@ wlurnr (cubic rea) vo/unic <cubirya&/ 

26 64 9 14,976 554.7 
26 64 2 3.325 125.3 

J 64 11 I .JOE 52. I 
1 26 11 J i 2  -1.2 

20.281 751.3 
Wayre Expansion Famr =:- 7.0% 52.t  

803.6 
Nowhazardous Class 7 LSA CERCLA WSA Assume waste meets LDRs; 

Pb, dioxiasfhrans, Metal dnunshoxes ICDF 
PCBs, cluomium or wooden waste 

cubicfeet per unit unifs cubic,feei 
4 4.5 s IM.0 
4 I .@ 4 16.0 
4 2 0  4 32.0 

192.0 

1x1 creatinent required 142 cubic feet 

Non-hazardom Class 7 LSA CERCLA WSA AbsorblsoIidify free Iiqcid 
Pb, dioxins/furans, p,,om Metal dnuos Assume waste meerj LDRS; 
PCBs, chfomium no neatment required 

ICDF 
g ~ ~ l f l u ~  per una units gallams 

4 S 
4 4 

4 2.0 4 32.0 

2 0  

Dwmaminate Exmatim Debris (e.& PPE TST-03 AC3C Non-hazasdnia Class 7 LSA CEWLA WSA Assuuie waste u)rm LLXs; 
Equipinmr toonii. rags. rtc.) W cubic fccl no tl.tameix reqiureii 

Pb. dioaiiidfmns, Tulctnl drumsibcires ICDF 
PCBr. chrtmn~ui> 01' \\~vOtd€Tl rvnstr 

E~cawtion Equipinenf Dceoa Debris dnv5 cubic fed per unit unhr cnbirfca 

P P b  - 4 FTE SmpIhg Crew with 2 Chqcouts pcr 5 4.5 s ISO.0 
Rqsand DtberDtsposable ttrms 4 1 .u 4 16.0 
Site Cleanup - P11Lic Tarp B m  ha. Hwa. etc. 150.0 1 150.0 
Decontaminatim Twls - BN+ej. Chireis. RE. 2.0 4 8.0 

354.0 

CERCLA WSA Absorbkolidify fie8 liquid Class 7 LSA Dccontaminate Excavation Decon water TSF-03 AOC Non-hazardous 
Equipment (designated decon Pb; dioxins/fhm, ~ Metal drums Asswe waste meets LDRS; 

a m )  PCBs, chromium no treatment required 
ICDF 

Evftipnicnr d u p  gdiuns per *nit units yuNanr 
PPB - 1 FrE Sampling crcU~w<th 2 Changewts pa 
R;ys and Other D h d k  hems 
Equipment - Equipmen: Washed with High Presure 
Lou~Vdume Sprayer- Collected U Wash off- 
fBumed Arm lined with Plartic Tam - Collected into 

4 
4 

25.0 
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EDF Title: TSF-26 C M E  LIFTING CALCULATIONS 
Project No.: 2t~OD-096 

Proiect Saecific AcUviW: CRANE LIFTING CALCULATIONS 

I Project Title: OU 1-10, TSF-26 REMmuTtOi% 

problem Stutement: 

1 Calcuiate the weights associated with the PM-ZA Tanks (V-13 [East Tank] and V-14 West Tank]) and RUBB THA 
Shelter and validate the specified crane liftiig capacities to be utilized for crane placement and lifting plans during the 

emedml Action Operations. Includes the. following breakdown of weights: 
PM2A Tank Half [12’6” diameter x 55’0” length] 
RUBB TIIA Shelter E26.2’ width x 65.0’ length] I RUBB Special Shelter [16’0” width x 35’0’’ len,&~] 
Precast “CY Shape Shielding Concrete [9’10” Sides x 13’10” End x 6’0” Depth x 0’9” Thickness] 

The proposed crane to be utilized is a GROVE GM.5240 [Truck Mounted 240-ton Hydraulic Crane] or equal 
Summarv of Conclusions: 
PMZA Tank Site: 

NOTE Tank wall thtckness o f  5/8” and Tank ends included m weight calculations I .  7% Contmgency coven? the access hatch. 4 steel tank reinforcing ribs, 
md miscellaneous welding mnfomng . .. The TAR coatmg was 1/16” thick] 

PMZA Tank Half -Weight => 32.943 Ibs [Steel] and 483 lbs [Tar] => 33,425 Ibs 

I 
0 RUBB THA - Weight => 7,175 Ibs 
* RUBB Special -Weight => 4,5001bs 

Precast “C” Shape - Weight => 22,728 Ibs fNo longer to be utilized in the Redesign] 

ROVE GMK5240 or equal has sufficient lifting capacity tD complete the designated lift €or V-13 tank, V-14 ta& and RUBB 
es, at the required offset distances from the excavation and not exceed 75% of design capacity. T h e  V-13 and V-14 tanks would be I , 
m the East and West sides of the excavation respectively and wouid be at 63.1% of the crane’s lift capacity. There are no lifts tha 

1 

odd require a “Lift Plan” since the lrft does not exceed 80% of the crane L;€t capacity %is crane access to boih sides of the excavation 
Id require the removal and relocation of the existing West Overhead Power Line at the PMZPI Site. 

Q I I 

Distribution: 

Registered Professional Engineer’s Stamp (Squired) 
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PROBLEM STA TEMEVT: 
TSF-26 Site Remediation Operations require the removal of the waste PM2A Tanks p-13 (East Tank) and 
V-14 west Tank)] and the placement of a temporary enclosure structure PLIBB THA Shelter]. The 
weight of these items was calculated and the GROVE GMK5240 [240 ton crane] and GROVE GMK6350 
E350 ton crane] Technical Manuals consulted to ensure these items could be handled during the Remedial 
Action Operations. 

The placement / positioning of the GROVE GMK5240 andor GMK6350 crane is critical in relationship to 
the edge of the excavation to ensure there is no failure of soil stability in that area. 

~ S S U W  TroNS: 
The Assumptions utilized in the perfomance of these calculations are outlined below: 

Thickness of the PM2A Tank walls to be 518” 
Additional weight of reinforcing ribs, access hatch, and other flanges, etc. is equal to 7.0% of above weight 
Thickness of PM2A Tank Exterior TAR Coating was confirmed to be 1/16” and NOT the previously reported 
1 ’2” to I” thickness range. 
Lifting Capabilities of GROVE GMK5240 based upon Guide Chart 
Weight calculations of RUBB THA Shelter based upon GeneraI Specification, Subsection 1.1 
Precast “C” Shape Concrete Shielding unit weight is 145 Ibs per cubic foot and the Steel Reinforcing is 4.5% 
of the concrete weight 

REFERENCES: 
GROVE GMK5240 Lifting / Crane Capabilities Guide Chart, page 6 
GROVE GMK6350 Lifting / Crane Capabilities Guide Chart, page 7 
RUBB THA Shelter General Specification, Subsection 1 .l, Weight 
RUBB Special Shelter, Weight Calculations fiom Technical Representative Teleconference 
Precast “C” Shape Concrete Shielding, weight calculations from Drawing D-4 

CALCULATIONS/ ANALYSIS: 
See Attached Excel Spreadsheet Calculations based upon PMZA Site Physical Configuration and above 
stated considerations for weight mii crane lift capacity development. 

The GROVE GMK5240 or equal could handle all lifts of the V-13 and V-14 tanks IF the crane is positioned 
East and West of the excavation and tanks themselves respectively such that the horizontal distance is 
limited to 80 feet. This positioning of the crane would result in the V-13 1 V-14 tank lifts being at 63.1% of 
the crane lift capacity. This would require the removal and relocation of the existing overhead electrical 
line on the West side of the PM2A Tank Site Lprovides power to pumps at West Lift Station of the Sanitary 
Sewer Facility]. 

If lifts were to be completed for the V-13 / V-14 tanks only utilizing access from one side of the excavation, 
the GMK5240 would be performing the far lift at 92.8% of the crane capacity which is a “Critical Lift” and 
not advisable from equipment operability. If lifts were to be done from one side of the excavation, a larger 
crane, GROVE GMK63.50 (350 ton) or equal could handle the far V-14 tank lift and would only at 72.7% 
of the crane lift capacity, a Won-Critical Lift”. 



Weight Calwlations 
7 
5 Specific Weigh1 oT"I'AH" 72 ibr per cubic fool 

bpecttic W i g t i t  of "'I'AK" 'I! lhr perrohirfool 

0.06 0.38 902 63 %5 483 4 
Rrvireri U'clgcJIlf => 33,425 7 6: 6 

la 20.40 49,068 3,435 52,502 26,251 4 

0.06 0.38 PO2 63 965 383 6 

26.734 4&6 
PM2ATank 12.5 55.0 2,405.3 318 15.30 36,801 2,576 39,377 19.688 

5/16 12.80 30,788 2,155 32,943 16,471 
Assume Tank Ribs and Manways ===> 7.0% Added Weight 114 10.20 24,534 1,717 26,251 13,126 3 

3/16 7.65 18,400 1JSS 19,688 9,844 
I !a 5.10 12,267 859 13,126 6,563 

Weight 
Descriptio n width lengi'h height Length width Unit THA Added Total 

flinenlfeet) (?ineaifca) (I'ineaI fee$ flitfeat fee0 flincat$ze?) f?Wfi fib@ @b?J 

2 Weight Calculations for KUBB TELA Shelter 
THA 8 Mew 26.2 65.0 40.0 26.2 5.050 5,050 

25.0 71.00 1,775 1,775 
5.Osb 350 

7,175 
Percentage Conihgency for Added Weighk Associated with Liftlny Systwn => 

2 Weight Calcihtions for RUBB Special Shelter 
THA 22'0" Walls 16.0 35.0 35.0 16.0 8.0 4,480 4,500 

Percentage Contingency for Added Weight Associated with Lifting System => 5 . m  23 0 
4,730 

Descrigtion 
Weighf 

width length thickness Volume Unit Precast Added Total 

Sid; 
End 

2 6.0 9.8 0 75 87.8 145.0 12,724 13,724 
1 6.0 13.8 0.75 62.2 145.0 9,024 9.024 

Percentage Contingency for Added Steel Reinforcing => 4.5% 9SO 
22,738 

Technical Specifications for Grove Mobile Hydraulic Crane GMK5340 I240 ton crane] 

Boom E*tmsioa Boom Dmance Boom Angle Lift Capuci#y 
@iincaffed} fl&neai$ec) (degrees) rw 

105.0 80.0 40.4 53.000 
105.0 90.0 31.0 43,000 
121.0 100.0 34.3 36,000 
136.0 110.0 36.0 32,200 
m . a  UB.D :7.4 24.800 

Whok Tank HulfTunk 
52,502 26,251 

tW W 
Percent Lifi Cap& 

26,?34 4 8 6  

99.1% 49.5% 
116.7% 583% 
145.8% 72.996 
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Distance from CiL Crane to C/L of L a d  -> (h-lineal feet] 

4 TANK Steel Plating Thickness REPORTED to be 1/2" -~ 

Grove GMICSZQO - Hvdmiic Tmck Crane 

Gross Vehicle Weight 133,900 pounds 
Maximum Countweights 154,300 pounds 
Ouhigger Status - Extensions 

Crane Rotation Status 360 degees 

240 toa 

lOD% 27'3" Spread 

Hodzonta/ Dislunce - Crune io Tank L#i cupPC@ Pcreem Lnudirrg. 
V-13 East Tsnk 80.0 h-heal feet 53,000 49.5% 4 

90.0 h-heal feet 45,000 58.3% 4 

7.175 32,200 22.3% 4 
V-14 West Tank 100.0 h-lineal feet 36,000 72.9% 4 

RUBB TEU 26.2' x 65.0' 110.0 h-lineal feet 
Precast "C" Sbape 110.0 h-lineal feet 22,728 32,200 70.6% 

Long High Capaciry Trailers Available => 2003 Fanuhe Specialized TDFT Telescopic Step ,  Drop Decl Extendable 
102" wide 148'-69' deck i 80,ODO Ibs capacity 

6 TAR CoahgThickness CONFIRMEJI to be 1/16" Horizonral Disiance - Crane IO Tank Llfr C u p u q  Pcrcenf hading 

V-13 East Tank 80.0 h-lineal feet 53.000 50.f4d, 4 6 6 
90.0 h-lineal feet 45.000 SY.4% 4 6 6 

36,000 74.3% 4 II 6 V-14 West Tank 100.0 h - l i u l  fett 
RUBB TEA 26.2' x 65.0' 110.0 h-liieal feet 7,175 32J00 223% 

Precast "C" Shape 110.0 11-lineal feet 22,728 32,200 70.6% 

7 TANK Steel Plating 'lliickness CONFIRMED to be 5/8" 
RevisPd Cram? Lift Cnpa~itl, Loading ===> V-13 East Tank 80.0 h-lineal feet 53,000 63.1'% 7 6 6 

90.0 h-lineal feet 45,000 743% b? 6 
V-I4 West Tank 100.0 b l i n d  feet 36,000 92.8% 7 t 6 

RUB3 TEA 26.2' I 65.0' 110.0 k-liual feet 7,175 32,200 22.3% 
Precast "C" Sbape 110.0 h-lineal feet 22,728 32,200 70.6% 

Technical Specifuations for Grove Mobile Hydraulic Crane GMK6350 I350 toon crane] 

Boom h n s i o n  Boom Distance Boom Angle li~9 Cap&@ 
Wised feet,, @lineal f e e  caesl 

106.0 90.0 31.9 62,000 
124.0 100.0 362 51,000 
142.0 110.0 39.2 46,000 
151.0 120.0 57.4 40,600 

Distance from CIL Crane to CR. ofLord -> (h-lineal fret) 

Whole Tank HnIf Tank 
66,851 33,425 7C6 
a4 (3bs) 

Percent Lip Capaciry 

107.8% 53.9% 
131.1% 6 5 5 %  
145.3% 72.7% 
164.1% 62.3% 

Grove GMK6350 - Hydrauhc Truck Crane 

Gross Vclucle Weight 158,730 p ~ m d s  135% Deb V-13 East Tank YO.0 h-lineal feet 62,000 53.9% 7 & 6 

350 ton Horimntal Dirience - Crane to T a d  Lf@ Capuci?r Percent Loding 

Maximum Countenveights 220,400 pounds 41.8% Delta V-14 WestTank 110.0 h-linealfeet 46,000 ?2.7'% 7 6 

C m e  btatxm sms 360 degrees Precast "C" Shape 110.0 h-Mealfeet 22,728 46,000 49.4% 
OutriggerStahts -Extensions 100% 28'6" Spread GL4% D e b  Tota' RU3B Tl€4 36.2'~ 65.0' 110.0 h-Iineriifeet 7,175 46,000 15.6% 
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Dimensions 

C 

(15630) 

Note: ( ) Reference dimensions in mm 
BASIC WEIGHTS (LBS.) Axles 1 - 3 Axles 4 & 5 W '  
With Cummins Power, lOxEix10,-20.5 R25 Tires 82,573 51,609 134.182 
Wiih Mercedes Power, lOxBxl0,20.5 R25 Tires 80,637 52,663 133,300 
Additions: 
Outrigger Pads 97 21 2 309 
Auxiliary Hoist -(3,340) 7,066 3,726 

Lattice Extension - 43/72 ft 6,969 -(1,502) 5,467 
Brackets L? Hydraulic Reeling Drum for Lattice Extension 703 -( 196) ' 507 

Spare Tire - 14.00 R25 (including stowage bracket) 4395) 979 584 
Spare Tire - 16.00 R25 (includina stowage bracket) 4485) 1,202 71 7 
Spare Tire - 20.5 R25 (including stowage bracket) 4553) 1,362 809 

Removal- 
Front Outrigger Beams &Jacks 4 5 3  1 5) 730 -(4,585) 

Lift Cylinder* -(3,404) -(1,071) 44,475) 

Rear Outrigger Beams & Jacks 2,992 -(8,614) -(5,622) 
Boom Assembly (minus lift cyiinder)' -(41,678) 43,230) -(44,908) 

10x6~10 in lieu of 10x8~10 -(1,296) 436 -(860) 
16 00 R25 Tires in lieu of 20.5 -(556) -(370) -1926) 
14.00 R25 Tires in lieu of 20.5 -11.349) -(goo) -(2,249) 
'Aefleos weights with superstructure facing forward 

\ k 

GROVE GMK524D 



Working Range 

FEET 

230 ._......I ? _ _  __-,. .-. '"_ ._ II I.I__. ~ . - ~  -.._.-_... ~ ................... ..-..-. . . .  . .  . . .  . .  ........ ..j." .... . I  . . . .  . .  
. .  ._._ ...... _: ,."i I_.." ........ " ....., " , . :  : . . :  

"l"-,." -..: _.... I ._.._-_ ,.__I ". ,""j.,"".* .......... ............. ;,-- 
. .  
. .  . .  

190 180 f70 160 150 140 I30 120 110 100 90 80 70 60 50 40 30 20 10 i FEET 

AXIS OF ROTATIOK----rc! 
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d IQ1 
too% 360" 

H Irl 
@ 
4 4 z T  e. 154,300 Us. 

(13.5 - 60.0 m) (70,000 kg) 27' 3" Spread 3 1  Pounds (thousanas) 3 
44 60 75 90 105 121 136 151 166 182 197 Feci 44' 

25 209.0 177.0 179.0 

40 

* Due- rear only. 27'10.x 18'8'outngger Base. 
Lllllng capacilies pealer than 350.000 Iba 1160,000 kg) requira additional squlprnanl 

[Qi 
360" 

El 
100% 

E4 Iri 
7 
I 

Feet 44' 44 60 105 121 136 151 I66  182 I S 7  

. Over rsar only 2"iO'x 18'8' ouirigger bale 
Ll!llng Capacliies g m l s r  lhan 360.000 Ibs (160JOO knl iequire additional equiprnenl. 

Ttl!S CHART IS ONLY A GUIDE AND SYOU-D NOT BE USED TO OPERATE THE CRANE. The individual crane's load chan. operatin2 instrudions and other inslructional 
plates must ne read and understood prim to operating fne crane. 

,-- 
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\' 

1 :  . .  
IC 5" :. . .  .- t' 7'3' ' 

(2370)- (15370) 55,3" ; (310) 
( la  050) 

---___- I 

Note: ( )  Reference dimensions in mm 

i- 
BASIC WElGHTS (LBS.) Axles I & 2 Axl-3-6 Total 

With Cummiw Power, 12x6,20.5 R25 Res, 
2nd Hydraulic Oil Cooler, Brackets for swingaway 51 -347 108,241 159.588 
Mercedes Power -(361) 4344) -(705) 

Additions: 

Outrigger Pads 772 772 

Swingaway 6,860 -(1,525) 5,335 
Spare Wheel 20.5 with stowage -(590) 1,400 810 

Spare Wheel 14.00 with stowage -(425) 1.010 5.85 

12 x 8 x 12 in lieu 965 -(lo51 860 

Removable rear outrigger box option (Cummins eng) -(I ,225) 3,430 2,205 
Auxiliary Hoist -(5.365) 11,450 6,085 

Spare Wheel 16.00 with stowage -(520) 1.240 720 

Fixed MEGALIFT brackets w/o winch 653 Ibs. -123 Ibs. 530 Ibs. 
Fixed bracket for MEGALIFT winch 119 Ibs. 212 Ibs. 331 lbs. 
Bolted parts for MEGALIFT 119 Ibs. 212 Ibs. 331 lbs. 
MEGALIFT winch 6.257 Ibs. 5,736 Ibs. 11,993 Ibs. 

Removal: 
Front Outrigger Beams &Jacks -(3,380) -(1.980) -{5.360) 
Rear Outrigger Beams B Jacks 3,730 -(9,650) -(5,920) 

Boom Assembly (minus lifl cylinder) "(34,733) -(23,175) -(57.925) 
Telescope Sections 1-4 -[27,900) -(15.860) -(43.760) 
Lift Cylinder -(2,250) -(3,400) -(5,650) 

14.00 R25 Tires in lieu -(goo) -(1,800) -{2,700) 

Outriggn Box (must add weight above for option) 6,750 -(17,550) -(10,800) 

16.00 W5 Tim in lieu -(370) 4740) -(1,1 I O )  

THiS CHART IS ONLY h GUIDE AND SHOULD NOT BE USE0 TO OPERATE THE CRANE. 
The individual crane's load chart, operziing inrlnctiona and other indruclionai plates must be read and undarstood prior t o  operating the cmnc. 

2 GROVE GMK6350 



Working range 

FEET 

ZB0 

270 

260 

250 

240 

230 

220 

21 0 

200 

19D 

180 

170 

T60 
f50 

140 

130 

I211 
IfB 
100 

9Cl 

80 

70 

60 

50 

40 

30 

20 

10 

240 230 220 210 200 2911 180 170 160 150 f40 130 120 110 100 90 EO 70 60 50 40 30 20 XI D FEET 

AXIS OF ROTATION I 

THIS WAR? IS ONLY A GUIDE ABD SHOULD NOT BE USED TO DPERATE 7Hi CRANE. 
The individual trine's load char., oxrating instiuctions and olhcr instructional plafss musl b? inad and understood prior to  operating the crane. 
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51 - I D 7 8  220,400 Ibs. 100% 360" 
(155 - 60.0 ml (?Off Tonnes] 27'1VSpread 

Pounds phousands} 1 
J 

Fett 51' 5: 87 124 142 178 197 

Oiler rnaranly, 28'5" x 19'8" outrigger base. 
Liitiw ca~ac~t ies greater man 425.aoo Ibs require addemrat equrmmen:. 
7 701.00 Ibs 15 a comnaraiive mung 

51 - 1BI R 110,200 Ihs. 100% 360" 

Pounds (thousands) I 
Feet 51 69 87 106 124 142 160 170 197 

175 4 2  
Llitlng capaciller greater Lhsn 425.0oE Ibs raqujre additional equipment. 
Note: Rbowe chart is mallable with reduced outriggnr. 

THtS CHART IS ONLY A G U l O E  AND SHDULO NOT 6E USED TO OPERATE THE CRLWE. 
The Indxiilna! cnne's load charl, operating kszfuctians and alher insrructiooal plates nu.: be read and understood plkr io operaling the crane 
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EDF Title: Waste Contents Density Evaluation and Vacuum Selection 
Project No.: 2000-096 
Problem Statement: Select a vacuum extraction system to remove waste from the PM-2A tanks (V-13 and V-14). 

1 Project Title: OU 1-10, Group 3 

r r  

e&43 

Summary of Conclusions: A 75hp diesel engine powered vacuum system rated for 16" w.g. at 1500 cfm will 
jrovide sufficient extraction flowrate, extraction force, and nozzle velocity to extract waste sludge from the PM-2A 
ank wastes. 

Prufessional Engineer's Stamp (if required) 



EDF Title: Waste Contents Density Evaluation and Vacuum Selection 
Project No. : 2000-096 
Project Title: OU 1-1 0, Group 3 

Problem Statement: 
OU 1-10 PM-2A 90% design, technical specification 131 21 ,Vacuum System 
EDF-3260 

EDF- 096-006 
Rev No.: 
Page 2 of 2 

Assumptions: 
1 Distance of conveyance is ’lo0 ft. 
2) Flowability of tank waste is 75% of soil flowability 
3) Moisture content will not cause bridgingljamming of solids hopper 
4) Extraction will be done in a homogenous manner 
5) Extracted particles will be no larger than 113 the diameter of the  hose (I .5” - 2”) 

References: 
A) EDF-3260, Table 8-3 
B) EDF-3260, Table B-2 
C) Multi-Vac conveying capacities vs. conveying distance curves 
D) Multi-Vac vacuum system specifications 
E) MichiganTech Research 
F) Crane technical paper 41 0, Flow of Fluids Through Valves, Fittings and Pipe 
G) Multi-Vac nozzle velocities & line sizes 

Calculations I Analysis: 
See attached pages 



Fill rate 

1 Pave m / ~  = 375448 'g/30,sjs L = 1 -23 kgfL = 77 Iblft' 

1 Waste moperties calculated I 
! 

(2) !& (4) 
(3) (5) 
(6) 8 (7) 

(6) i m = 17446- 26002kg = 37,448 kg 
(7) 1 V = 8.479 L + 22.036 L = 30.515 L 

(8) 1 dm/dt = q*(25 Whr) = 18.75 T/hr = 17,OI 0 kglhr 
I 

I I 

Ass. 2 

I t 

A 35 ft3 hopper at fult extraction rate would fill in 45 minutes. A 100 It3 waste box 
would fill in 4 5 minutes. 

2J Extraction force - Ref 
(9) F = PA where: 

F 1 = extraction force in Ib. 1 
1 A 1 = cross-sectional area in in2 

(10) 1 Ap = 1 6  Hg = 7.84 psi 
(12) 1 A = nd2/4 where: 

I A 1 = cross-sectional area in in2 

J 
D 

I I p I = pressure differential in psi I 

d 
(A31 d = 5" 

I = nozzle diameter in in. i j 
D ! 

(14) ~ A = nd?4 = 19.625 in2 
(15) F = pA = 7.84 psi * 19.625 in2 = 153.8 Ib 

I 

(12) ti (13) 
(919 (10) & 
(1 4) 

balance with the gravitationalforce on the particle: 
(16) 1 ZF = Fo + FB - W = CD("I&gd2V2 + (xis)d3pgg - ("/s)d3~pg 1E 

31 Settling velocity - Ref 

I which is solved for terminal settling velocity as: I 



VTS 1 = terminal settling velocity in @set 

! 

(q 8) 

i 

PP 
Ps 
d 
g 
cD drag coefficient 

= density of the particle in Ib/ft3 
= density of the gas in Ibm3 
= diameter of the pipe in ft. 
= gravitational acceleration in wsec2 

ps = .08 Ib/ft3 F 

- = 87 ftlsec = 5198 Wmin 
(21 ) V = 5400 Wmin (nozzle velocity) 

U), (171, 
( I S ) ,  Ass. 5, 
& (19) 
G 
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Table B4 Curies detenniriaiion. 

Ei Value Hi Value 
Radjologiwl Dlatom Earth Sludge. Total 

Results (pCi/g/g) Curies (pCi/glg) curies Curies 

150 

150 

4.66 

z 
1.19 

29.8 

101 

101 

X.7 
34.5 

I8,930 

128 

154:ooc 

0 

3.899E-03 

3. WE-03 

1.2 1 1 E-g4 

2.549E-05 

3.OS13E-05 
7.745E-M 
2.aiE--CT. 

2.6233-03 

4.860E-04 

8.9675-04 

L.912.E-01 

3.327Frn 

400?E+M 
0 

1,7SO 

1,863 

67.8 

12.6 

13.1 

1,710 
2,140 

2,140 

4? 3 

34.5 

430,300 

2fFW0 

1,170,000 

6.940 

Ni-63 1CI;300 2.677E-01 31900 3.651E-01 6.32SE-01 
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Settling Velocits, 

Settling Velocity 

The terminal settling velocitjr of an airborne particle is an important quantity for characterizing the 
settling behavior of the particle. The aerodynamic diameter of a patick, a key property for 
characterizing pastick deposition, is dependent cpon the settling velocity. 

A particle will reach its settling velocity when the drag force and buoyaslcy force balance with the 
gravitational force OR the particle. 

Solving for V, the sertling velocity is therefore: 
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ZDF Title: BROJCK 330D SPECIFICATIONS - MANUFACTURERS DATA 
>rojectNo.: 2000-096 \Prolect Title: ou 1-10, TSF-26 REMEDiATION 

'roject Specific Activity: BROKIC. 330D MANUFACTURERS SPECIFICATIONS 
'roblem Statement: 
Need currently manufactured self-contained equipment to perform the D&D and Waste Removal Operations for the PM2P 
' a h ,  TSF-26 Remediation: 

Self-contained Equipment . . . No External Power Sources Required 
Remote Capabilities . . , Electrical Tether or Radio Control Systems 
Multiple Position Arm and End Effectors . . . Allow many degrees of motion and many different tool attachments 

The proposed equipment to be utilized is a BROKK 330D [Track mounted diesel powered remote D&D equipment] 

Fammarv of Conclusions: 

rSF-26 Site: 

The B R O W  330D has sufficient lifting capacity and range of motion (degrees of movement) to handle the waste removal 
perations involved with the PMZA Tank TSF-26 Remediation. TIE BROKK 330D is self-powemg with a diesel engine 
nd can be remotely operated wth electrical tether or radio control systems. The BROKK 330D is sufficiently smali to allot 
:cess between tanks and robust enough to handle the waste removal operations physical activities. 
&VEW AND APPROVAL SIGNATURES: 

I I I I 
Iistribution: 

tegistered Professional Engineer's Stamp (if required) 



EDF Title: BROKK 330D SPECIFICATIONS - MANUFACTURERS DATA 
Project No.: 2000-096 
Project Title: OU 1-1 D, TSF-26 REMEDIAT~OK 
Przpared by: D.J. Kenoyer Date: 20-Oct-03 Checked by: Kevin Shaber 

EDFNo. 096-008 ~ 

Rev. No.: 1 
Page 2 of 17 
Date:20-0ct-03 

PROBLEMSTATEMENT: 
TSF-26 Site Remediation Operations require the removal of the waste PM2A Tanks v-13 (East Tank) and 
V-14 (West Tank)]. These waste removal operations must be accomplished utiking robust remote 
equipment that has many degrees of motion and has multiple end-effectors (tools). The BROELK 330D 
could handle these waste removal activities during the Remedial Action Operations. 

The final configuration of the BROKK 330D with specified end effectors, diesel snorkel exhaust, and video 
cameras and lighting will be determined during the procurement phase of the project. 

ASSUMPTIQNS: 
The Assumptions utilized in the selection of ‘‘frown" D&D type equipment are the following capability 
criteria: 

Current commercial availability 

0 

Self-sufficient power source 
Remote operation capabilities 

Known performance of equipment on other DOE D&D Projects 
Large range for degree of motion for equipment movement 
Multiple end effectors (tools) and availability 

REFERENCES: 
BROKTS 3 30D Specifications 

CALCULA TIUNS/AiVAL YSD: 
None Required 

The researcher has previously researched, specified, and utilized other BROKK equipment on DOE D&D 
Projects W E L  BROKK 220 being utilized by ER D&D Program]. These BROW have been well 
received on all projects and have been instrumental in improved project efficiencies (accomplish work 
quicker, faster, cheaper) and improved worker safety (reduced exposure to industria! hazards involved in 
cutting and sizing operations). 
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Ranae o f  user Brokk - remote demofition 
More about Brokk 

The cormany 

Printed matten Welcome to Brokk, the world's 
News and events 

Other Brokk sites: 
www.brokkinr rom 
www. b r t c ~ n ~ ~ ~ o l u t l o ~  
pww. bro kk. e5 
www.brokk.uk.com 

leading supplier of remote  
controlled demolition robots. 
Browse our website and find 
out how Brokk can help you do 
your job quicker, safer, more 
economically and a lot more 
user friendly. 
CeniRed by iloyds according 

Brokk participatec in 
Metec in lune, the 
Metallurgical Trade 
Fair in DusseldorF. 
Germany. Brokk has a 
strong position in the 
process industry. ...... _ ............................. .................... ...................... 

Brokk and Autodt 
collaboration 
Autodesk, one of ct 
s-ppilers of 3D-CAI 
warld, recendy 12-1 
release of Autodesb 
7. They wanted to a 

of a Bnkk demoldi 
the packing - the ri 
here 

Brokk aes.gi engin 
using Amdesk Inv 
years now and f i id  
powerful tc n'orK bw 

Brokk Nuclear 
s a special nusinesj 

area witni-, the BroKk 
organizat*an We lave 
nore than ter years' 
experience frum 
installatiDns in nucltar -_ 
environ-men&. More 
J& a n d a m  

leading rofe When the g-storeyformer hospital 
Sweden IS torn down, it's with the use of compact, rernot 
Brokk robots. The demolition contract was delicate a5 the 
builcing were to remain Intact, housmg as thev are qovei I and a care centre 

More about this challenarna D r o i a  

The Sando 
Bridge 
reconstruction 
Fojr Brokk machines 
are  currently used ro 
remove t b e  entire 

was once t h e  woril's 
ionaest concrete 
xiage with arl arcn 

brioge d e a  of m a t  dexi-long Ciick 01 
ta6e L minufe to dc 

measuring 264 metres 
(870 R). Read about 
the impressive 
renovation project and 
why the demolition 
contractor. Norrlands 

http://www .brokk. corn' 712 8/0 3 



Brolck 330 rage I 01 i 

(Click t o  enlarge the 
picmres) 

The giant in the Brokk farnlly is the 330 model. To our 
knowledge i t  IS also the most powerful demollhnn mbot 
availanle on world markets a t  ore5ent. A5 with ab1 Brnkk 
machines, the capacrty 6rdation to size and welghr IS 
unsurpessed 

Jechniral data sheet 
Brochure Brakk 330 

In 5PRe oc its low wei ht Brokk 330 weighs oniy 4100kg wfthwt attachment - It can 
handle toots o f  UP to h i i l o  weight; Compsre these flgures wlth the weight of a 
nCrm.31 digger equipped with the same type af breaker! What makes the difference is 
%eta Brokk lachine is 5esI nee and buULspeciFically far demol!tior purp:$zs; thus 
OPti,ndSed fo? this particular Find o f  ]ob. And It doe$ i t  better than any other equipmeni 
available. 

Another charactlristic OF a Brokk roba: $5 that It is 
electrically powered. It is qulet and environmental 
frlendly a5 it produces no exhaust Fumes. This is 
especially mportant whw the rnachlne i5 used far indoor 
demoilbon. Although it is our biggest mode), Brokk 330 is 
small enough to negatiate narrow passages. 

Exem2ies of uses T- ‘he Sroku 230 are denollshi- Dank VaJIts. ceaong sraq in clast 
fdrnaC?5. major ourldIi< denalltans, c?rneu ktm cfendlton am waste nandlmg !fl the 
nuclear ndusSy. 

Brokk 330: 
Height r54Omm 
Width 1500mm 
Weight 41DDhg 

Uick nn Brokk 330 dafa sheafor mare technical inkrmtlon. 

Click here to see the Brokk 3 3 m .  

Read a h :  ranoe of uses. gwessories 

You wilt need t o  have A m b a t  Reader installed on your computer to  view the data sheees and brochures. Yau can dzwnload It free from pmbat ReadgL, 

Questions about this model? Get in touch wlth yourlocal Bmkk dealer or u5 dlrectly atinfoObmkksclm 

http:;jiwuw. brokk. com’textsidor%2Oengekikahrokk-3 3 (s .htm 7/23/03 
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SORB INDUSTRY 

Extra demolition power forthe heaviesttasks 



Electric motor 
Thanks to [he 30 k W  motor, the 
Brokk 330 cac caw very pov,~rfu! 
tools. Subsequently it  perfoms 
v e q  heavy a n d  diRiciih deinulition 
Liisks in an efricient way, 

Control system 
B r o k  330 has a modern, digital 
control system with a separate 
display for troiible-shoohng ana 
programming to increase safety 
.411 cables are protected to secure 
problem-be operation. 

The Bra& 330 can a h  be 
equipped with optional ram0 control A- ., 

Compact design 
Small exterior dimensions and the 
compact design make work in very 
tight spaces possible. 

Undercarriage 
Support leg cylinders, hoses and 
couplings are protected to avoid 
damage. Steel caterpillar tracks. 

When the Brokk 330 is equipped with a crusher, you 
cap. use it for very hea\y demolition work, even during 
the day in densely populated area. 

1 

Building demoiition is one area where you can use the 
Brokk 330 for very heavy tasks. Here. a bank vault is 
being demolished so that the area can be used for 
other purposes. The Brokk 330 demolishes quickly 
and efficiently. when for different reasons. the amount 
OF demolition time is limited. 



Revolving table 
The Brokk 330 has an effective 
cooling systxn. The volume of the 
hydraulic tank is 140 litres /+ (36 USgal}.Thz slew ring is 
designed towithstand a great deaI 
of stress. 

Arm system 
Toe Brokk 330 can carry and work 

+ eflicimntly with rook weighing up 
fa S50 kg (1210 lbj. which is 

' 

unique for this type of machine. 
Thc machine's reach is 

approximately 7 metres (273 in) 
with a hammer and the turning 
radius is 360 degrees, 

The machine IS equipped with 
expansion shafts in the joints. 
protection for the tilt cylinder and 
a quick hitch for easy replacement 
of tools. 

Maintenance 
Brokk 330 is very easy to service. 
Main components like fiiter, electric 
motor, hydraulic pump, valves, 
electric connections, oooling 
syster. and fan are within easy 
reach. 

The strongest demolition machine 
Strongest in the Brdtk series 
The Brokk 330 is thz strongest demolition robot in the 
Brokk series. It is also the demolition robot that 
currently has the highest capacity in the world. You can 
equip the Brokk 330 with tools such as hydraulic 
hammers, concrete crushers? drilling equipment, 
different types of bucicets, etc. with a weight of up to 
550 kg (121 0 Ib), even though the machine only weighs 
4200 kg (9240 It)). When you need extra power for 
maximum capacity and efficiency, the Br& 330 is 
your obvious choice. 

Effective at foundries ... 
You can use the Bra& 330 for all kinds of demolition 
work In the processing indnse, slag lining removal and 
cleaning of ladles and furnaces are just a few examples 
of tne types of work that you can do efficiently using the 
Brokk 330. Other usage includes replacing the linings in 
cement and pig iron furnaces, removing linings in tile 
stoves, and when demolishing within the pulp inaustry 

... and far heavy construction demolition 
You can also use the Brokk 330 for very heavy demoli- 
tion within the construction industry. Experienced 
operators and the Brokk 330 can do all these tough-iobs 
faster. safer, and more efficiently 

Safety with Brokk 
B~okk makes the workplace safer Operators control the 
machine with the aid of a remote control, which means 
fhat they can remain at a safe distance from falling 
debns. The standard Brokk macnine IS electrically 
powered, which also improves the wor!.ing 
envi~onment compared to diesel-powered 
machines. 



rypicar Brokk! With more than 2Oyears of 
experience and as fhe leading manufacturer of demolition 
robots, Ive ~ R U W  &a[$ needed. A world-wide sale5 and 
service organisafion is your guarantee for quick, reliable 
service. 

Each h k k  machine is built to meet the must stringent 
requirements. #hen UIe situation seems h o p e k ~ ,  Brokk 
is the answer: @pica/ Brokk work! 

You cannot afford to wait any longer. 
W e l c m  to the Brukk family! 

Brokk AB 
EO. Box 730 
SE-931 27 SkellefleB, Sweden 
TeI +46 910 711 8116 
Fax +46 SI0 711 811 
€-mal: info@brokk.com, www.brokk.com 
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Accessories 

Hydraulic breaker 
The most common attachment used on a Eroki machine i5 a hydraulic breaker. 3ur main range that suits our machines includes the following breakers: 

Erokk 40 - SECBO 

Brokk 180 - SBC411) 

Bmkk 90 - SECll i  

Click on the pictures t o  enlarge them. 

Other types of breaker can also be used on Bmkk machines. The size OF the 
chosen breaker depends a lot on the welght ratlo. It may sometimes be 
necessary to use a side-angling device. 

Your local Brokk dealer or Dur head office can help you with more information 

Concrete crusher 
We can offer the following three models: 

Brokk CC260- developed especially for the 
Brokk 40 

I or - SBC255 

Brokk 250 and 330 - SBC610, 

3mkk 330 also 5BCBOO 

712 8/03 
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Brokk CC320 - t o  be used wlth Brokk 90 

Bmkk C C ~ O O  - far arokk 180 

Brokk CCS6O - designed for arokk 250 
and 330 

Click on the pictures to  enlarge tnem. 

For technical details click on I I , Brokk C U Z O  tecbdical nata arokkCC400 technical data or Brokk Cr560 technial datp. 
You need to have a program that can read this type cf file (.pdf) e.g. Actrobat Reader. You can download it free from Acrobar Reader. 

To see the crushers In action, check out ranae OF uses 

Bucket 

Clamshe] I bucket 

We can alsu offer a range of clamshell buckets. 

There is a t  least one type of DUCket available for each Brokk model, sometimes several. The buckets are 
used mainly t o  cleat away debris but can ai50 be used to turn Bmkk into an ordinary digger for dminage 
work, etc. 

Grapple 

http :i/www .brokk.codtextsidor%20engelska/tillb ehor.htm 7/28/03 
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We ian provide three sizes of grapple. They can oe used e&!. for clearing away piping and ventilation ducts. The graDp1e.s are called Brokk G30, Brokk 050 
and Brokk 680 (no picture available). They are designed for Brokk 40, 150 and 250,330 respectively Click or: the pictures to enlarge them. 

Brokk G30 
~ 

6rakK G50 

Other tools 
We can also offer other tools, sucb as drillino equipment, cutters, steel shears, etc. A range of other accessories is also available for increased safety and to 
rnaximise tne use of the machines. 

For more detailed information concerning OUT accesswles, please get in touch with yourlocal Brakk dealer or with our head office directly inFo8brokk.com 

7/28/03 
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environment 
TraneDOrt 

D e  comoany 

Printed matters 
New; and events 
... I .,, ....... ..... ...... 

/ 
-cL!m&t 

rpntacts in Brokk AB 

Suenska Home 

More about Brokk 

The name 

The name has been taken fmrn the mythical figure Brokk, 
who Forged the god of war Thor's sword in the realm of 
the Norse gods. Bmkk was small but very strong, j u s t  like 
our machines. 

We wa5 also something of an artful Character, which could 
also characterise our deslgners, or perhaps ehe peapie 
who use the machines? 

C ha ra eterist i cs 

Distinguishing features for Bmkk are: 

Remnte control - operated horn a portable cable or  wlreless control box. 
Electric-hydrsulie operation - no exhaust fumes, low n:ise levels. 
Compact power - small dlmenSlDn5, iiqhtwe13n: but stronq. 
Wide range of options - can be equipped wlth many d i f i e h t  types of attachment. 

http : C m .  brokk. codindexsi dor%2 Oeag elskdindex-mer-om-brokk.htrn 7/28/ 03 
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Range of uses 

Construction 
(Click to enlarge the  pictures) 

Dernoiishing buildings includes a number af task; far which you can use your 
Brokk machine, The first thing that comes to mind is probably the demolitim 
of concrete stnfctures using a hydraulic breaker. 

i n  some cases, concrete can ais0 be crushed using a concrete crusher. This 
merhod is faster and quieter. Adjoining work can often continue uninterrupted 
and demolition can even take place at night. 

Bmkk machines are mostly used For partial demolltion during the renovation of 
buildings. This Is also when its compact size and flexibillty comes to I ts right. 
It5 precise control enables demolllion of only t h e  sections that need to be 
removed, while leaving the remaining sections unscathed. Eiectrlc operation 
also makes it easy to use indoors. 

Brokk is also employed for chiselling up channels in floors ta allow the 
replacement OF drains, removing tiles and clinker, completely or partially 
demolishing walls and pillars, cutting down pipes, demolishing chimney stacks 
from top to bottom, etc. There i5 a Brokk model far all lobs. 

From a work environment point o f  view, Bmkk i s  exceiient; no zxhaust fumes, 
no vibration injuries, good operator visibility, small risk of injuty due to ialiing 
obleers. This is the reason for Brokk becoming a household ward in the 
construction industry. 

Renovatins buildlngs is most common in large urban areas. The innumerable 
ioncrete blacks that were built aRer the war are now of an age that requires 
substantial renovation. Here, an efficient worker such as Brokk is an 
invaluable asset. 

Another benefit in using a Brokk machine is that it factlltates recycling of the 
material resulting from the demolition. You don't just blast I t  all away, i: must 
be disassembled into Its wmpnnent parts and sorted. 

http :/ivr;wsv.brokk. comdtextsi dor%20engelska/anvandningsomaden.htm 71'2 8/03 
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Retaining old facades while renovating the inside of buildings is also commonly 
done. Selective demolition is then a necessity, i.e. you must choose what t o  
remove and demolish only that. 

Learn more about construction demolition from the Demolltion Handbook. 
You need a special program to read this type of file (.pdf). You can download it here Acrobat Reader 

Process 
Click on the pictures below t o  get a better view of what Brokk can 

do within the processing industries. 

Processing industries where Brokk machines have been put to use are steelworks, 
aluminium, copper and other metal production processes, foundries, paper mii15, etc. 

These industries offer ideal opportunities for Brokk machines to prove thelr versatilfty and 
adaptability. 

Among the most common areas of use Is stripping linings in ladies, kilns, torpedo cars, 
tapping spouts, runners, etc. 

Removing linings is a very delicate task. It is important not to damage the bottom lining 
which is costly to repalr or replace. Brokk robots can be operated with great accuracy. The 
remote control makes it possible for the operator to stand close to the working area of the 
breaker. 

As every minute of downtime in the process industry is extremeiy expensive, maintenance 
work must be carried out quickly. This is where Brukk is at its best as the machine can get 
to work immediately even though heat, gas and dust may prevent people from entering the 
place. 

Quite a bi t  of other demolition work must also be done on industrial sites, such as clearing 
slag and demolishing foundatlons. 

I n  their standard configuration, Brokk machines can cope with most environments. In 
extremely demanding and aggressive environments, they can be equipped with extra 
options such as heat protection. 

See the special brochure for Brokk in orocess. 
You need a special program to read this type of file (.pdO. You can download it here 
Acrobat Reader 

Cement 

http :liwww.bro~.com/textsidor%2Oengelska/anvandningsomraden.htm 7/28/03 
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Cement industries worldwide use Brokk for stripping linings and cleanlng kilns. Brokk does 
this so well that cleaning just one kiln is usually enough to earn back the inltial investment. 
The machine can get  t o  work much earlier, even before the kiln has completely cwied down. 
Brokk is eiectrically powertd and car. therehore aperate inside the kiln wi:hout causing 
exhaust oroblems, 

Earller methods of blasting away the surface were very difficult t o  control. When a Brokk 
robot 15 used, the operaro: can stand away from the falling debris and the machine IS so 
easy to  operate and works with such precision that the underiylng surfaces are left 
undamaged. 

Brokk can be used bath for complete and for partial renovation of cement kilns. It5 compact 
size enables it to pass througn narrow kiln openings. Each hour of productlon standstill casts 
a lot of money at a cement plant, making short kiln downtime a necessity. Putting a Brokk 
machine with skiiied operator to work saves time which translates into increased pmductivih/ 
and oubut. 

And when new refractory bricking is t o  be put in place, you can use equipment supplied by 
our US. subsidiary, Brokk Bricking Solutions. They provide equipment such a5 a mechanised 
installation rig, laser msrrurnentation and transport system Fo? the brick. YOU can learn 
about their method and products in the article "Redudna downtime" and "Reducino refractory 
co5tjll. For addltlonal detaiis, please visit www.briclcino~oiutions.mm. 

See the special brochure for Brokk in  cement. You need a special program to read this type 
of flle [.pdO. You can download it here 

Nuclear 

If ever ;here i s  a reason t o  use -emote contmlleo r,acnines, it is when I: comes t3 hsnoking 
nLcle3r waste. Brokk rnanipLlatorz :herefore nave E %ace to ii I n tne civil and r r l l l t 3 r y  
nuclea- industries around the world. 

Although the machines must often be provided vrlth special equipment and features tu work in 
nuclear industries, they are still based on the well-proven Brokk technology. Remote control, 
electrical operation, compact size, precision and strength - all the auktanding Features a f  a 
Brokk machine are re4uired here. 

Brokk remote controlled manipulators can be used as a transportable or stationary robot In 
contaminated areas. 

Other applications 

Brokk can also be used for other appiications. There are stationary units worklng with crushing machines, robots working in sugar plants, renovating bridges, 
clearing asbestos, renovating tunnels, cleaning sewer tunnels with remote control - the list of applications where Brokk machines make a dlfference can be 
made very long. 

http:l/www .brokk. ccrm~textsidor%20engelskaiantrandningso~ade~.h~ 7/28/03 



ENGINEERING DESIGN FILE 

Problenr Statement: 

manufacturers to meet the associated needs of the PM-2A Tanks (V-13 [East Tank] and V-14 [West Tank]) Remedial Action 
Operations. The Temporary Enclosure Structure would provide a “Secondary Con&ement” of any airborne waste generated 
during waste removal operations. Includes the following critical items: 

Develop a “Temporary Enclosure Structure” from currently fabricated and commercially available building system 

Minimize Weight due to Crane Lifting Capacity and Site Restrictions 
Optimize Size to assure BROKK work efficiencies within the Enclosure 

o 
o 

RUBB THA Shelter [26.2’ width x 65.0‘ length] 
RUBB Special Enclosure [ 16’0” width x 35’0” length] has 22’0” Side Walls to provide cover over the Waste Vacuum j 
System - Cyclone Separator Hopper 

. ,  * Minimize Cost / Manufacturing Lead & Deliver Time 
,Summaw of Conclusions: 
TSF-26 Site: 

I * I ,  

EDF 096-009 4‘’ 
Rev. No. 7 
Page 1 of28 

INDEPENDENT 
REVIEWER 
APPROVAL: 

EDF Title: TSF-26 RUBB BUILDING SYSTEMS SPECIFICATIONS AND VENDOR QUOTES 
Project No.: 2000-096 I Project Title: OU 1-10, TSF-26 REMEDIATION 

O R 3  

F L N 4 l M .  /o ;1 / /d3  

Project Specific Activity: TEMPORARY ENCLOSURE STRUCTURE SPECIFICAnffNS 1 QUOTES I 

Registered Professional Engineer’s Stamp (if required) 



EDF Titie: TSF-26 RL%B BUILDING SYSTEMS SPECIFJCATIONS AND VENDOR 
QUOTES EDF NO. 096-009 
Project No.: 2000-096 Rev. No.: 1 
Project Title: OU 1-10, TSF-26 REMEDUTION Page 2 of 28 
Prepared by: D.J. Kenoyer Date: 17-Oct-03 Checked by: Kevin Shaber Date: 18-Oct-03 

PROBLEMSTA TEMENT: 
TSF-26 Site Remediation Operations rquk-e the removal of the waste PM2A Tanks [v-13 (East Tank) and 
V-14 (West Tank)] and the placement of temporary enclosure structures [RUBB THA Shelter / RUBB 
Special Shelter]. The weight of these items was calculated and the GROVE GMK5240 Technical Manual 
consulted to assure these items could be handled during the Remedial Piction Operations. 

The Temporary Enclosure Structures must be durable [ability to last the life of the project without repair 
and/or maintenance - 12 months], lightweight, and cost effective. INTREPID will prepare a “Specification” 
€or the “Temporary Enclosure Stmctures” based upon information developed in this research. 

The placement /positioning of the GROVE GMK52400 crane is critical in relationship to the edge of the 
excavation to assure there is no failure of soil stability in that area. 

ASSWPTIONS: 
The Assumptions utilized in the performance of these specifications / calculations are outlined below: 

General Specification for RUBB TNA Shelter and RUBB Special Shelter 
o 
Q 

o 

o 
o 
o 

SteeI Structural Framing System for strength [truss or tube framing system] 
Translucent Panels for Roof to allow light fitration into facility [minimize need for lignting] 
Cmtinuous Steel Framing at bottom for lifting and anchoring [utilize Jersey Bouncer (concrete tr&c barriers) 
for structure ballast] , 

lntmdl Lifting Framing System [allow structure to be lifted by crane] 
Personnel and Equipment Access Doors [allow placement of BROKK 330 into faciljq] 
On-Site Assembly and Erection of Structure 

e 
Lifting capabilities of GROVE GMK5240 based upon Guide Chart 
Weight calculations of RUBB THA Shelter based upon General Specification, Subsection 1.1 
Weight calculation of RUBB Special Enclosure based upan technical representative phone conversation 

k?EFERENCES: 
GROVE TM9120 Lifting J Crane Capabilities Guide Chart, page 7 
RUB3 TK4 Shelter General Specification, dated 24-Apr-03 
RUBB Genera1 Technical Speclfications for RUBB Buildings and Shelters (GTS) 4/01 
RUBB THA Shelter Vendor Quote, dated 15-Jul-03 
Phone conversation with RUBB Techcal  Representative, Mark Boutet, on 16-Jul-03 @1247 MST . . . 
standard 3.” X 3.5” angle is 1/41’ thick. 
Phone conversation with RUBB Technical Representative, XWX Yyyy, on 17-Oct-03 a1450 MST . . . the 
RUBB Special Enclosure weight works out to be 8 pounds per square foot. 

- 

CALCULA TrONS /ANAL TSIS: 
See Attached RUBB Manufacturers Technical Specifications for the THP, Shelter 

RUf3B THA Shelter [26.2’ width x 65.0’ length] 
0 cost => $22,000 
o Weight=> 7,175 lbs 
o Galvanized Steel Structure 
o 
o 
o 
o 

Continuous 3.5” x 3.5” galvanized base angle foundation 
PVC Folding Door [Equipment Access) in one gable 
Vents a: gables at both ends 
PVC coated polyester fabric roof (white translucent) and walls (colored) [flame retardart] 



EDF Title: TSF-26 RUBB BUILDING SYSTEMS SPECIFICATIONS AND VENDOR 
QUOTES EDF NO. 096-004 
Project No.: 2000-096 Rev. No.: 1 
Project Title: OU 1-10, TSF-26 REMEDIAIION Page 3 of28 
Prepared by: D.J. Kenoyer Dale: 17-0ct-03 Chec.ked by: Kevin Shaber Date: 18-Oct-03 

CAL cLrL.4 TJ0.W / Ah% ITrS - f COL%’TINUEDj : 
See Attached RLBB Manufacturers Technical Specifications for the Special Enclosure 

RUBB SpeciaI Shelter L16.0’ width x 35.0’ length] with 72’0”High side walls 
o Cost ==> $31,000 
o Weight=> 4,730 Ibs 
o Galvanized Steel Structure 
o 
o 
o 
o 

Continuous 3.5” x 3.5” galviinized base angle foundation 
Overhead Rolhp Door [Equipment Access] in one gable 
Vents at gables at both ends 
PVC coated polyesta fabric roof (white traanslucent) and walls (colored) [flame retardart] 

INTREPID must come up with a “Hold-down Structural Member” to attach to the 3.5” x 3.5” galvanized 
base angle foundations to allow the Jersey Bouncers to be placed on to act as ballast. The 3.5” x 3.5’‘ 
galvanized base angle foundations are %’’ thick per conversation with RUBB technical representative. It is 
recommeded that a standard $2’ thick. 3 54’’ wide, and 2’0” long bar stock be utilized 
ofthis foundation angle at The locations where the steel trusses tie into the foundation angle lapply a ?4”- 
weld 2” long on each weld face]. This will provide the necessary hold-down support with the Jersey 
~ouncers actiug as ballast. 

weld to the bottorc. 

These temporary enclosure structures are to be located at the bottom of the excava~on for the PM2A Tanks 
which is approximately 16’0’’ deep. Since the RUBB THA Shelter is only 3 meters (approximately 1 I’D’’) 
at the side walls and only 5 meters {approximately 16’6”) at the gable ends, most of the structure will be out 
of the direct wind and should not encounter significant wind forces (over turning, push, lift). The RUB3 
Special Shelter has side w d s  approximately 7 meters hi& (approximately 22’0’3 and may represent a 
higher wind profde than the adjacent RUBB THA Shelter. 

The following is i! listing of the attached RUBB infonrtation E22 paps]: 
- RUBB Telefax Vendor Quote. 17-0ct-03,3 pages 
- RUBB Telefax Vendor Quote, 15-Jul-03,3 pages 
- RUBB Letter THS Shelter Photos, 15-May-03,3 pages 
- RUBB Letter Vendor Quote, 24-Apr-03,2 pages 
- RUBB THA Shelter General Specification, 4 pages 
- RUBB Business Card, 1 page 
- RU3B Letter Vendor Quote, 22-Apr-03,2 pages 
- RUBB Detailed Engineering Drawing for THA Structure 40’ span, 1 page 
- RUBB General Technical Specifications for RUBB Buildings and Shelters (GTS) 4/01,6 pages 



16 /17 /2883  11:03 2073242347 RUBB, INC PAGE 01/03 

TE L E FAX 
BUILDING SYSTEMS 

COMPANY: Intrepid Engineering. Services, h c .  
ATTN: Mr. Doug Larson 
FROM: Bob Normandeau 

~bnormandeau@rubbusa.com) 
FAX NO: 208-529-1 014 
NO.SHEETS: 3 

RUB8 INC,, 
Sanford Airport 
P.O. Box 711 
Sanford, Maine 04073 

Fax: (207) 324-2347 
E-mail: info@rubbusa,com 

T@l: (207) 324-2877 

REF: Budgetary Quote . Sent[ ] 

DATE: October 17,2003 
Doug, 

Artached you will find a copy of the budgetary quote that you requested.ARer your review if you 
have my questions please call me at your convenience. The quote as usual is set up in a line item 
format, The last quote didn't require site erection and other items .You can deducr: these if you 
don't need them. 

Thanks, 

A N  I N 7 E R I A T I O N A L  C O M P A N Y  

Bob 
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October 17,2003 

Intrepid Engineering Services, Inc. 
Doug Larson 

501 West Broadway Street 
Idaho Falls, ID 83402 

P.O. BOX 711, 1 Rubb Lane 
Sanlord, Maine 04073 USA 
Tel: ZO7 324 2877 
Fax: 207 324 2347 
E-mail: info8 rubbusa.com 

0481 -03BT" 

Dear Mr. Larson, 

It was a pleasure speaking with you over the phone. Following is the budgetary quote that you 
requested during our last phone conversation. Mer  your review if you have any questiom please 
call me at your convenience, 

16' x 35'(W x L) BVR Rubb building, with 22' sidewalls; SI 19,363 

This budgetary price includes a complefe steel structure. The steel is hot dip galvanized after the 
welding process to provicie B maintenance free structure. As standard, the Rubb building is 
supplied with vents in the gzbles. The walls and roof are clad with a 28 oz./sy PVC coated 
poiyyester fabric. The roof is translucent white and the wdls are available in a raase of  standard 
colors. The building will be supplied according to  BOCA 
building.coclc based on a ground snowload of 25 psf, a basic steady wind speed of 9C mph and a 3 
psf cullatteral load. Structural calculations are available to assist with application for building 
ptrmission if recpired. Mlaterid test certificate can be provided. Uniess otherwise specified, 
foundation is customer's responsibility. 

The material is flame retardant. 

(1) 2 '  x7' (w K h) steel personnel BCCCSS door: 
(Includmg support wood/steel framing) 

$ 8110 

(1  )I4 x 16' (w x h) overhead industrid rolling steel door: 3i 4,724 

(1 j Set of resin boits to  atttach building t o  existing conciete pad; !T 612 

(1) Set of liitingbracket and cable assemblies: s 1,000 

Freight Charge: S 4,500 

Estimated Instal!ation: s 9,800 
(Non-Union Rubb Crew, Standard Wages, Travel; Equipment, Expenses) 

AN INTERNATIONAL COMPAPJY 
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October 17, 2003 
Mr. Doug tarson 
Page 2 of 2 

Total: 

PGGE 8 3 / 8 3  

-41 prices are Lased on U.S. Dollars, FOB Sanford, Mahe, and are good for 60 days. Our prices 
.exclude sales tax, building permissions or fee's and any bonding requirements. Also excluded are 
any utility connections to facility for required water, electrical, telephone and f ire alarm services, 
All sales are subject 10 Rubb, Inc.'s General Terms and Conditions. 

Our standard terms of payment for a purchase are; 40% due with order, 50% upon delivery and 
10% due net 30 days with a 1% discount if paid within 10 days. 

T hope tbat you find the enclosed of interest and that we have the opportunity t o  discuss your 
requirements in the near hture. If you fed that a meeting would be beneficid, or if any additional 
ir,forination is required, please contact me at 1-800-289-7822 and I would be happy to assist you 
further. 

Assuring YOU of our best attention to quality and service at all times 

Sincerely 
Rubb, Inc. 

Wp4.h-d~ 
Bob Nonandcau 
Bulk Facility Sales 
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BUILD I NG SYSTEMS ’,. RUBB, INC. 

May 15,2003 

blr. Doug Lasen 
Iiitrepjd Technologies 
501 West Broadway Street 
Idaho Falls: ID 53402 

P.O. BOX 711, 7 Rubb Lane 
Sanford, Maine 04073 U S A  
Tel: 207 324 2877 
Fax. 207 324 2347 
E-mail: info @ruSbusa.com 

/ / 
/ 

Dear Mr. Larseii, 

Thai& you for your continued interest in our products. I have enclosed some pictures of our 
liftable THA shelters which I hope will be relevant to your present needs. 

K there is any other way I can be of help. You can reach me at (800) 259-7822 

-4ssUring you of ow best attention to quality and service at all tinies. 

Bulk Facility Sales -. 

RUBE BUILDII.IGS LTD. 
lei -4: 1 Y i  4822?11 
Fat: A L  15; 482 2516 

RUBE MOTOR AIS 
?el. -47 55 215032 
Fa,:: -47 55 317510 
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April 24> 2003 

h4r. Dong Larsen 
Intrepid Engineering Services, Inc. 
50 I West Broadway Stred 
Idaho Falls, ID 63402 

P.O. BOX 711, I Rubb Lane 
Sanford, Maine 04073 USA 
Tel: 207 324 2877 
Fax: 207 324 2347 
E-mail: infoQrubbusa.com 

0234-03 JWD 

Dear Doug, 

Tfianks for your continued interest in Rubb Buildings. Per our conversation, please find 
enclosed pricing on a new TKA Range Shelter that you requested. 

(1) 40' x 70' TH4 Ranse Rubb Shelter with an 11 ' sidewall: $2 1 ;000 
, 

This price includes a complete galvanized steel structure manufactured and ready for erection by 
using sleeve joints and a PVC folding door in one gable. As standard, the Rubb shelter is 
supplied with vents in the gables. The walls are covered with colored and the roof with white 
translucent high strenu&, PVC coated polyester fabric. The material is flame retardant. Secure 
fastening to the ground and erection is customer's responsibility. 

(1) Set of Lifting Eyes and Cables: $ 800 

(1) Foundation Ballast: $ 500 

Estimated Shipping Cost: $ 3.400 

Total Price: $25,700 

The THA shelter comes standard with a continuous 3.5" x 3.5'' galvanized base angle 
foundation. This can be affixed to either prepared or natural ground surfaces with a variety of 
fastening metli ods . 

Cost to provide a Rubb factory trained technician to assist your crew is $500 per day. Cost 
includes room and board, and assumes up to a ten hour day. Cost does not include 
transportation. Airfare and car- rental are billed t?. cost plus 10% or mileage is billed a1 $0.36 per 
mile. Travel days and dowiitinie requiring our personnel to be at your location but not working 
are billed at $250 per day. 



MI-. Doug Larsen 
ilpril24,2003 
Page 2 

All prices are based on US. DoIiars, FOB Sanford, Maine, and are good for 60 days. Our prices 
do no? include freight cost, sale: tax, technical services, building permissions, found&tion or 
erection unless otherwise specified. All sales are subject to Rubb, Inc.'s General Terms and 
c rl) adit iom, 

Our standard terms of payment far a purchase are: 40% due with order, 50% upon delivery and 
10% due net 30 days with a 1% discount if paid within 10 days. 

I hope the above niseis with YOW apprwal and look fcxward to hearing from you. If any furtlier 
kiformation is required, please don? hesitate to give me a call at your convenience. 

Assuring you of our best attention to quality a i d  service at all times. 

Best Regards 
Rubb. Inc. 

Bob Nobandeau 
Bulk Facility Sales 

. .  - . .  , 

....- . _ _ _ _  . ..- . . .. . .~.. -- .. ~ 



THA SHELTER GENERAL SPECIFICATION 

. 1 .O Description - General 

The THA shelter consists of a series of galvanized steel sections which pin together 
to form the structurai framework! over this framework is tensioned a high strength 
PVC coated polyester fabric. The shelter comes standard with a continuous 
galvanized base angle to provide a complete weather seal. The structure is 
rectangular in shape with vertical gable walls and sidewalls inclined at a 5 O slope, 
This shape offers maximum usable space per covered square foot. 

. 1,1 Weisht (Ibs) 

The THA has a finished weight according to the following table: 

19.7'Smn 26.2' Span 32.8' Span 39.4' Span 

20' length 2420 3630 4140 

30' length 3040 4340 5095 

40' I en g th 3660 5050 6050 

each add'l I O '  module 620 771 0 955 

1.2 Dimension (ft) 

4990 

6140 

7290 

I ?50 

The structure sidewall heights, exterior peak heights and ir,-.xior peak ,.eiG,,ts are 
given below: 

79.7' Span 26.2 Span 32.8'Span 39.4' Span 

Length (outside) 

Width (outside) 

(Stated length + 3" i.e. 80' = 80'3'') 

{Stated width + 2" Le, 19.7.Y=-19.9') 

Sidewall height 11.0' 11.0' I 1  .O' 11 .O' 

Exterior peak height 15.7' 17.5' 19.2' 21 .O' 

Interior peak height 14.9' 14.2' -l5.9' 17.7' 



~~ 

= 1.3 Material - 1.3. I Steel 

The steelwork is carnposed primarily of 3" and 3-1/2" diameter round steel tubing. 
Most tubing is purchased to ASTM A500B specification with a minimum yield 
strength of not less than 50,000 pounds. The steelwork is either pre-galvanized or 
hot dip galvanized after fabrication to provide corrosion pri>tection. 

Prirnarv Member Sizes Tabte 

Diameter Thickness Min. Yield Coatinq 

Leg, Roof and 3.0" . -i 20" 50,000 Ibs. fre-galvanized 
Gable Tubes or Hot dip galvanized 

Joint Tubes 3.5" .I 80" 42,000 tbs. Hot dip galvanized 
(elbows) 

Axial Tubes 2-318" ~ 1 20" 50,000 Ibs. Pre-g a tva nized 

Mid-span Bracing I .9" *I 09" 42,000 Ibs Pre-galvanized 

Secondary Span -I .25" .095 50,000 Ibs Hot dip galvanize6 
Bracing 

Plate and Angle - - 36,000 Ibs Hot dip galvanized 
Fabrications 

Fastening 510" .. - Zinc plated 
Clevis Pins 

'l.3.2 Fabric 

The fabric is a 21 oz. PVG coated polyester. The fabric has a thickness of 28 mils, a 
tensile strength of 285 pounddinch, and a tear resistant strength of 154 pounds. 
The fabric is treated with chemicals to resist degradation by ultraviolet light and also 
to be flame retardant and is self-extinguishing in accordance with NFPA701 and 
applicable Federal Standard. The roof is usually a..white translucent and the wails 
are of various opaque colors. 

1.3.3 Hardware 

The prjrnary structural members pin together using a combination of clevis pins and 
spring loaded pins at apex location. These pins are high strength and plated to 
resist corrosion. 



= 5.4 Stwctural Capability 

The THA shelter has been destruction tested and proven to withstand jive loadjngs 
given in the table bsbw. If loads provided here are insufficient, Rubb can provide 
modified designs tfi achieve required load capabilities. Rubb has designed 
structures to ground snowloads of cwer 50 psf and windloads in excess of 120 mph. 

THA Load Capabilitv 

19.7’Span 26.2’ SDan 32.8‘Span 39.4’ S p a n  

Load capacity 22 19 9 I1  

The THA shelters have been tested applying a uniform loading ‘0 a single truss. 
The values shown represent tests resulting in Iblsq. R. with a safety factor of 255’0. 
Highsr loar?jngs can be achieved with mdi f red  truss bracing or reduced spacing 
between trusses. 

1.5 Anchorinq 

Several anchoring methods are available. On5 cornmm method is to use 
galvanized steel anchor bars driven at opposing angles as shown in figure 6 of the 
accompanying THA shelter brochure. Another is to use anchor bolts into concrete. 
Alternative methods are available. 

= 1.6 Dcrors and Ventilation 

The structure comes standard with a Izce-up door in one gable. Each gable is 
equipped with a ventilation duct. Exhaust fans or alternative door systems can be 
added if desired. 

I 2.0 h‘,anufasturer 

The manufacturer shall be Rubb lnc. of Sanford, Maine USA. Rubb can provide a 
supervjsor crew to assist in the installation of the structure. The structure shall 
include all necessary accessories, fasteners, anchors, and special tools as requirgd 
by Rubb fm erection. Estimated erection time far the structure is 40 square feet per 
person hour. 

Rubb buildings are warranted against all defects in material and workmanship for a 
period of one yezr from iate of delivery. Rubl: further gliarantees that the fabric 
membrane will be free from any dererjoratm in usefuiness for a perioo 3f five years. 
if any such defects shoul3 Dccur, Rubb will repair these defects at no charge to the 



purchaser. Rubb will not be liable for defects which result from unforeseen acts of 
God; acts of war; or the negligence of t h e  purchaser, his agents or a third party. 

. .  



m&m RUBE, INC. 
? 0 Box 711 ~ 1 Ruob Lane 
Sanford. Maine 04073 USA , 
Tel: 207 324 2877 
Fax. 207 324 2347 1 

BUILDING SYSTEMS 7011 Cree : BOO 259 7822 I 

mm) 
E-mail: bnormandea @rubbusa.com . 

I 
Bob Norrnandeau 

A N  INTERNATIONAL COMPANY 



April 22: 2003 

Mr. Doug Larsen 
Intrepid Engineering Services, Inc. 
501 West Broadway Street 
Idaho Falls, ID 83432 

P.O. Bax 711, 1 Rubb Lane 
Sanford, Maine 04073 U S A  
Tel: 207 324 2577 
Fax: 207 324 2247 
E-mail: info@rubbusa.com 

0228-03 rnD 

Dear Doug, 

It was a pleasure speaking to you on the phone yesterday. 
pricing in€oiiiiation for the shelter s47e spoke about to cover your underground storage tank. 

Please find enclosed budgetary 

(1 j Tjsed 39.4' x 70' THA Range Rubb Shelter with an 11 ' sidewall: 

This price includes a complete galvanized steel structure manufactured 2nd ready for erection by 
 sing sleeve joints and a PVC folding door in one gable. As standard, the Rubs shelter is 
supplied with vents ia the gables. Th:: walls are covered with colored and the roof u7ith white 
tsmluceat high strength, PVC coated polyster fabric. The material is flame retardant. Secure 
fastening io the ground and erection is customer's responsibility. 

$15,555 

{2) 12' x 12' Framed Openings: 

(1) Set of Lifting Eyes and CdAes: 

(1) Fo~ndat;on Ballast: 

Estimated Shipping Cost: 

included 

$ so0 

$ 500 

$3.400 

Total Cast: $20,255 

The THA shelter comes standard with a continuous 3.5" x 3.5'' galvanized base angle 
foundation. This can be afixed to  either prepared or natural ground surfaces with a variety of 
fastening met5ods. 

Cost to provide a Rubb factory trained technician to assist y o u  crew is3500 pef day. 'Cost 
includes room and board, and assu-aes up to a ten hour day. Cost does not include 
u-ansportatior?,. Airfare a:id car rental are billed at cost plus IO% or mileage is billed at $0.36 per 
ride. Trzvd days and downtime requiring our personnel to be at yam location but not working 
aye billed at $250 per day. 

- - _. . I . -- __ - __ - ____ -. - I_  - 

RUBE BUILDIHGS LTD. 
lel -44 181 4E'. 2217 - . . .I. .... ,.-., 



Mr. Doug Larsen 
Ap:3 23,2003 
Page 2 

Ali prices are based on U.S. Dollars, FOB Sanford, Maine, and are good for 60 days. Our prices 
do nof include freight cost, sales tax, technical services, building permissions, foundation or 
erection uriiess otlieiwise specified. A11 sales are subject to Rubb, 1nc.k General Terms and 
Conditions. 

Our standard terms of payment for a purchase are: 40% due with order, 50% upon delivery an$ 
10% due net 30 days with a 1% discount if paid within 10 days. 

The TIM fielter has bmn created to sews as a h e z y  duty, all purpose shelter. Though not 
designed to the strict code standard of our building ranges, the THA shelters have bsen 
destruction tested at our factory io ensure their reliability in the field. The T U ' S  primary 
advantages are as follows: 

I. 
2. 
3, 
1. 
5. 

Low initial and lifetime costs 
Can be erected or dismantled with minimal tools 
Can be erected on almost any surface 
Packs to a small shi?ping volume 
High dzgree of part interchangeability 

For many storage and site workshop situatians, the TI24 provides the optimal solution to &e 
need for durable cover and planzing flexibility. 

I hope t3e above meets with you: approval and look fonvad t o  heasing from you. If any further 
infomation is required, please don't hesitate to give me a call at your convenience. 

Assuring you of ow best attention to quality and service at all times. 

Sincerely 
Rubb, Inc. 

Ebb Ndrmaudeau 
Bulk Facility Sales 
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41 GE I< E R A L TECH N I C AL S PECi FI C AT1 0 NS 
FORRUBB BUiLDlNGSANDSHELTERS(GTS)4!01 

.DING SYSTEMS I 

1.0 RUB5 BUlLDlNGS LTD 
Rubb Buildngs Lld has for over 30 yea:: manulaclured versaliie, 
relmtable buildings lor ail lypes ol applicalians throughoul Ihe world. 
G-r bu'idings wi:hstand ciimaliz candiiions rangi-tg f r r  !he Iropica' tc 
lh6 Aictic. From Ihe auisel Rubb Evildings has maintained a slrkl 
quelb policy enrornoassing desig?, ma!crials. ant the menulacluring 
prmsa. We (eel we can !herefore sag wilh conbdeme Ihal, 
"Wemake reiocafabk buMdings ouii: to !as!". 

2.0 SERVICES 
Our service does no1 end wilh the produc! itsell. I f  requjred. we can 
hand!e any projecl on a 'iurwkey' has& 
We can provide ail or the lolirrving sewize:. 

0 Sile SUN9yS. 
0 Design oi virlualy any shape of building requlred. 

Design 01 foundahom 2nd floors. 
Applications for building regulation approval. 

0 tdanuladure 01 buildings and snellers. 
Consiruclion 01 ioundafians and floors. 
Etecakal, heating. lighting, ventilaiior,, dehurnidificatiin, 
air conditioning senmes etc. 

0 Trampon. 
e Ereclim. 

Me? sales 5ewi:e. 

3.0 DESIGN CRITERIA FOR BUILDINGS 
R J ~  ouildi~gs a12 aminable in axordance vhth UK auilding Codes 
wilh respect tu wind and snow laaos. They are designed in strid 
accwdance wifh the tollawing 3riiish siandards 2nd codes of practice: 

BS 54R: Schedure o! weights of building malerkls 
E6 LXO: WeWnk slruduliil steels 
BS 484F: Hot rolled strumral see. sections 
88 5950: Strxtura: use 0: sleelaori: in hiiding. 
35 EN '13X9: C d d  b m e c  welded struchzil seclions. 
8s 6399: Parl 1 - Coda of p n d i x  ID: dead and hposer! loads. 
F;S €399: %? 3 - Code of prxtiar for :vpcsed rod bzas. 
CP3 Chapkr V Basic data for the design oi buhdings. 
,?ari 2: Ohaptsr V, loadings Part 2 ~ wind loads. 

Rsbb standard buiidings are designed tor e bzsic wind speed ol 
CGmJsec (103mph), a '5 y?? ce:egory 3 exposure, and a basic smw 
b a d  of 7SCg/m'. Mas1 P.L'bb building ranges are also available lo US 
B0"ucods based on 3 p s f  snow load and 9Omph wind load. 
The ouitdir.gs can be designed lo a higher wind bad  (e.g. 120 mph) 
fa. cuefomised projects. Higher  OM load capacity can b: achieved 
Syred~cing Ihe rncdufar disfawe beween trusses. 

4.0 MATERIALS 
4.1 The steel structure: The hoi.dipped gaivanised sleel structure oi 
a Aubb building generally take5 the ;arm 01 a series ai htice tubular or 
tm seeaon sles trcrnes at 3 to  5 mztr? xr!res. T&&- purl'ns span 
between each a1 the frames and provide the nezessary SU~PDII  far,!he- 

. clanding. Each frame is campxed 01 smaller more manageable. - ... 
secmns. which boll qe tne r  on dle. Buildings spanning up t~ 80rn are 
aeailable ir. any lenglh. The hobdip galvanised coaling of all s!eelwork 
okrs er:elle-~! corrosion OrO&!mnlrilh an estinaled lite i,? exoess c: 
30 years. The high quality Imish provides excelienl resisiance to 
liansporlalion ant erection darmge. 

4.2 She cladding: 41 buildings are clsd with tough PVC impregnaled 
pAyesler !aDri: Tiif sheers are secinnzc ipr 6cmfdan2e rah the 
lenglh 01 the building and joined with specia! overlap join$. These 
joints are walerproo; anl able to withsknd vlbralions caused by high 
~a:~.=tas. The membrane is iensioned over !he steel slruclure and 
enchow! 1u the foJnnaBor.s. The qual@ l a m  has a life expectancy of 
up Io 25 years de2endmg an eni~ir~nnenlal condi:ions. Moreow. due 
10 ease PI ereclioi and altachmenl, Ine claddins can be replaced 
emit?. 

4.2.1 Fabric qualify: Rubbbui.dings erecieci over 20 years ago still 
hau. lneir orginai cladding. The iatrric has beer1 tested wilh respec! to 
lensile strength, elongalion. learing stienglh burslrng slrenglh, coaling 
adhesior. 2nd resislancf Io Iiaxing according lo  BS 3424. The fabrc is 
flame rerardanl and sell-extinguishi~hing Lo BS 5438 Tesl 26 pest 
cerliiic-a!es are availa5ie on requesl). 

R~bb Oualtly 453 and 450 P'JC impregnaled Pdyestei Fabric 

Fabric Polyester Polyesle: 
t 2 x  12icrny-212 Construciiori 

Dlex: Weave 111lOJ1100 Panama 110011iOo 
Tolal Weight. Approx. 70Oghn' Approx. @OOgim2 
Thicknsss: Asprox. @.?mm Approx. 0.8mm 
Tensile Strength 2200122OO/N15cm 30DD/3000/N15cm 
Tear Slrenglh: 450/&0N (Tmgue'lear] 70D01800N (Tongue Tea:) 
Fire characienstis: Self-extingjuishing Sell-extinguishing 

c 53 400 

9 x Ei/cm' - plain 

Flame relardanl Flame retardant 

4.2.2. Fabric options: Colours 
Virtually arty cotour is available on request. buf our slandard 
sIccIi colmrs are: 

White zanslucem (usually used lor r m f  sections io: maximum 
. x i z ~ ~ .  cayIi@,l trcsmission) Blue 
Dark Brown (clf while inside) Nata Green (OR white inside) 

UV stabilised 
For hat, tropical clirnzt~s we can cHer fabric 2s abwe which is UV 
sbi l ise3 using an exra xaling mnhinina Tkitiniu-a Dioxide pig3mL 
Camouflage I infra-red reflective 
Membranes of PVC coated polyestzr fabric with edernal camoufiape 
cdouring and infra-ret reilactive materia! can be supplied. 

NBC resisIan! 
The strucrure can be supilied with an inn.- skin oi poiyethylene or 
polypropylane which c2n meet requirernen!a of nuci~ar. bacterioiogic~l 
and chmicai conTainment 

5.0 FOUNDATIONS 
Tns pieparatian of 2 s j t ~  lo: a Rubb buiiding is usually tne customer's 
responsibility. Tnis wouid include site clearance and construction of the 
loundations. However. as previously nentbned, Aubb can act 2s t ie  
main contractor on any project. 

Foundation requiremenrs vary considerably depending upon the 
building size, intended period of exposure and an ground conditions. 
Tne smaller buildhas may be fitted 10 2 timber frame or a Heel 
chwnei which can be bolted io a sbitabie existing concrete slab or 
anchared Sy 5raur.d anchnn or other allemafjves. Ths larger bui1dir.g~ 
can be balled l o  a purpose made concrete ring beam or fitted to a 
steel haam which could be boltea to a sui:able exisling reinforced 
mncreE siab. 

The main fmm nf !ne buildin2 is designed for "oinned base 
condiUons. This results in relatively simpie ioundations, lhere being 
only nominal mornenls app6e6 to Ihe base. The buildings can be 
erected 3n ii uneuen.suriace-or a sloping area'and will acaepi high 
Uiherential ssifiemeni oi the foundations. 

=or a permanent mulion. most cuslamers prsvide e concrete slab 
wilh ring beam on which fD secure !hE; buiiding.A concre;e upsland 
can Sn either monc.lilhic wi:h foundation beams, or cas1 on tap d an 
euisling slab. Gornposile ac:im in the laner case may be a-hieved by 
drillin: tne exisliig slab and grouting in reinforcing bars arcund whick, 
!he connele formino [:ti new upsland can be pourec. 

5.1 Bui!dings on whes!s: Rubb buildrngs can DE lined u'lh wkee!s 
using a coniinuaus steel loundalion. The larger svuctdres are tiltso 
wilh &heel$ and run or. i a k  Smafler shellers can be filler! with rubber 
1r':ed vheeis. 

coormued 

I 

I . - 



5.2 Lilting a buliding: Wnen b building is lo be lihed, a WnlinuoUS 
stee loundalion along the iengli: o! Ihe struzture iS e5SentiB-l. 
This can be an angle 01 U-channel ior smali unils 0: Z. bsarns lo? 
larger straclures. Buildings cart be lilted using Ihe correcl sling 
arrangement and IiAing beam. NormaLb, 4 modules car1 be IillccL using 
a 6 Legged sling wilhoul Ihe need lor a lifting beam . 
FOUNDATION ALTERNATIVES PVC 

MEMSRANE 

ALTERNATIVE1 

I 2  ALTERNATIVE 

------ C O N C R E T E S ~  

6.0 DOORS 
R h b  buiidirgs can be fitted with any door arrangement. Large doors 
are preierabiy located m the gable ends. Doors up to 4.6m width 
(depending on building configuralion) can he fitfed in the side of a 
building as slndard. For cuslomked projecfs iarger doors h the side 
are possible {seE brochure). 

Our standard doors are as follows: 
0 Access door (standard 0 . h  wide x 2.0m high) 

Roller shutter dDOrS (up to 7.0m wide x 5.0m high) 
0 PVC loiding doors (up to 5.5m wide x 4.4m high) 

Sliding aircafl doors (up to 24m wide K &Om high) 
0 Folding aircrafl door5 (up lo 1Bm wide x 7.0m high) 

. . . .  

8.0 D O U B L E  SKIN INSULATION 
Heal i5sc: can bc roduced in our buildings by the provision 01 an inner 
sliirl atlached lo (ne inner slrciclure. By adding an msulating material 
balrveeri lilt: IWLI sliiris, il can be made to comply io h e  lalesl British 
S!anoards Building iiegulalions Various iypes of insulatins material 
which con be used lo  suit individual requirements I preierences 
incllrdb, standard glass iibre and Rackwooi. 

- OUTER 
MEMBRANE 

9.0 VENTILATION 
Venfilaiion is required lo: 
e Avojd c~ndensation 
0 Maintain air nUality 
0 Avoid unpleasant heat exposure 
As stanjard, tha Rubb buildinn, is sugptied riiih venl openings in the 
gables 1~ allow some natural vent8afin. O!her openings can be 
positioned in Ihe side waiis Io provide a higher level of natural 
ventilation. These openings can be littet! with ventilation fans io 
provide the recommended number o! air changes per hour, to suit the 
activity within the building. Specia! ver.3ilation Le. paint spray, lumes, 
soot and exhaus! extraction can also be accommodated wlthh 
our serdices. 

10.0 HEATING 
As pad o? the service we also undertake a comprehensive heating 
installation designed lo compiy with individual rsquirements end 
locations. We can utilise exisiing sources on site, i.e. gas, steam, LPG, 
oil, electric et-. We can also underiane the supply znd instaliation of oil 
slorage iank5. Heating units including the re-clrcuialion type can be 
located either inside 01 outside the building and supplied with various 
types of dummk to provide the mrrect environmental conditions for 
the activity within the building. 
Wnere ai: movement is not considered desirable - e.5. Sports Halls, 
radiant system? utilishg gas O i  elecuiGity can he ins!alled. 

I1 .O DEHUMlDlFlCATlON 
I1 is commonly heid that a store musl be heated to prevenl moisture 
problems. This is not the case and savings of up tu 75% can be made 
using dehurnidiiication as cornparedto heating. Due to the fact Ihat 
Rubb structures are covered in an air tight fabric they are ideal lor 
dehumidified storage. A ground sheet can easily be welded to the side 
waiis to prevent rising damp irom any existing floor slab. Rubb can 
supply complete dehurnidjlied storay systems lor use in exisling 

-. warehouses and other buiklings. These.rnay.cqnsist pi lotal slructures, _ _  
--We can however; supply any door configuration-required, .. ..’ .- . . ’ . .--- ’ 

custom fit hags or drop shrouds. 

12.0 AIR CONDITIDN1NG 
building size permitting. We have supplied doors over 
70rn wide and up 10 f2m hign. 

7.0 ELECTRICS AND LIGHTING 
ThE while translucen! rooi provides a good level of natura! lighl during 
dey-lighl hours. However, we can design and inslall complete lighfing 
and electrical requirements lo sui1 the activiry within ihe building. 
AU rypes and slandards 01 lighl filtin?s and installations are available 
ranging from the Fluorescent Saner., Hi-bay 0: Lo-bay type lo the 
special purpose ftarne-prod and waler-proof finings. Our buildings can 
also be installed witn emergency lighting Io BS 5266 and Fire Alarms 
lo 3s 5839. The cnrnplele installalion will be carded out in stdcl 
accaroance with the currenl I.E.E. Ragulalions. Kit form lighling can ne 
prmided for connecling io generators. All tittings car be anached 13. or 
suspended from the building struclure. Savings on lighting costs due t o  
lhe lranslucenl roDf membrane are substanlial. 

Air conditioning can be provided for Ihe whole or specilic areas within 
tnf! building Io Sujt the clients requiremen:s. In pneral, all other pipe 
serv.ces, e.g. compressed air. water. gas or oil can be insiailed. 

13.0 AIRTIGHT AND LIGHT 
INHlBlTlNG STRUCTURES 
Rubb has extensive experience in designing. manulaclvrfng and 
erecling slructures which are required Io be virlually airitghl and a1 lhe 
same t i e  must inhibit light ingress. Such sIructures are ol parhcular 
Lse in the water trealmenl sector where air lightness prevents 
unpleasanl odour escape. and algae growth is inhibiled by providing 
lighl -proof zondilions. 



14.0 SHELTERS RANGE 
EubL &liehers nawe a similar specilicatiori 13 nuildings, bul because 
they arc designed lor more iemporary usage Uiay dc n.01 conlorm Io 
Uh bnitdinc 2eglrlalions lor wino and snow ioads. Rubb manulactore 
standard sfiellei kits in the THA, THB and TH ranges as shown in ihe 
i a h l ~ n .  Any length can be supplied in 3m long modules lor all sheller 
designs. Models THA. THB have wnred gable ends which are welded 
to he firs! rwf  seclion lor extra rigidhy. All ShEllerS are easy to erecl by 
unskilled labour wilh no special tool requirements. 
A typical kil comprises, steel 1rm.e. all fixings, PVC coated 453 
polyester iabric. inlegral slee! ringbeam, veni Uucl, single or double 
lace up or folding door and erecfioo documentation. Framework is hoi- 
dipped gaivanised tubular sleet Join! design is mostly spring clip style 
wilh iew loose nolls. The labric membrane is  sell-exlinguishing. 

Din~cr~aionsiwxliIm) 

1 M'~glilincludin~cmrcr0. 

Wsigl~~olnadiJrnerl (kgi 

15.D OPTIONAL EQIJIPMENT/SERVICES 

, 
3x6 4x6 515x5 7 6 

4'10 425 1 4 4 6  1 469 

146 155 165 176 

1. 

a. 
b. 

d. 

2. 

a 
b. 
c. 
d. 
e. 

3. 
4. 
5. 
6. 
7. 
e. 
9. 
I O .  
11. 
12. 

73. 

C. 
Dirnenssionslwrl) (ml 

Door Alternaiives 

Rdbh PVC folding door (inc:. as standard on THA and THB). 
Steel roller shurier door. 
Lace up doOiS (ind. as slandard on TH). 
Personnel doors. 

Foundali~n AlLrnatives 

Ground anchor kit for virgin land with steel spikes. 
Billast weigh1 ki: [ballas. nol included]. 
Expansion boll kit for fas!enhg to concrete. 
Botis lor resin ancnoring (hard core/as?halt). 
Sled Inundation, hot dip gaiuanisej (incl. as standard on 
THA and THE). 

Klt far Wing 
Ground sheet 
AI1 white fabric tropical quality 
Lighting kit 
h'heel system 
Cleat windows 
Customers' company logoiname on shelter 
Complete erection and supervision 
Ventilation fan 
Ventilation ducts (incI. as standard on 
THA and THE in each gable] 
Sieel clad walls 

7x9 .75x9 1 x9 

SEE BACK P4GE FOR 
S?dN PROF/LES OF 
SHE1 TERS 

Volurnelinm' p e n '  lloorarea 3.11 3.51 3.95 

?HA RANGE 

17.0 SHIPPING 
Rubb buiidings and Shelte:s. being of modutar construction can be 
craled, strapped in bundles suitable for handling by crane or truck, 
or DBcked into standard is5 containers for shipping by sea, air, 
rail or mad. 

d8.0 ERECnON 
Rubb buildings and Shelters are designed to be speedily erected with 
minimum equiprnenl Buildings can be erected using cusiorners' own 
lebour (we can assist by providing an erection supervisor on an hourly 
basis), or by a Rubb ereclion team ai a fully inclusive price. 
Rubb have extensive experience in +hie field end can offer this sewice 
anywhere in the world. improvising wilh minimum equipmenf 
whsre necessary. 

19.0 QUALITY ASSURANCE . 
Rubb designs. manufactures and e m s  structures which conform 
fully with is0 9901 Oualiry Assurance standards. Rubb also meet 
the requirements ~f Nato and US milikry cDdes of conbrrni!y. 
Leading insurance undew-rilers have, after exhaustive testing, 
approved Rubb buildings, from a fire safety aspect, for housing 
f57.5m aircrafl 

20.0 STANDARD PROFILES OF RUBB SHELTERS all dimensions in metres 

RDS (RAP!D DEPLOYMENT SHELTER) RANGE OF SHELTERS 



BVL RANGE OF BUILDINGS Wilh spsnr up lo BGm (not Shawn) and sidewalls up io 20m adiusled to customer requirements 

BVR RANGE OF BUILDINGS Spc ia  purpose Rapid Erection structures 2nd Sunshaoes. 
10 

B 

7 

6 

5 

I __ 
9 

3 

2 

1 

0 
12 
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EVE RANGE OF BlJllDlNGS - LINKSPANS Also 24m. 30m and ?5m spans available. 



FOUND ATlO N AFTER NATf VES 

TH RANGE: Wilh lhe TH. no ioundalror: 
frame is included. A loot plak is welded 13 
tht hotlorn ol !tie leg section. This can be 
b3kd io a wood loundation with coach 
screws or on to 2 steel cnannel loundation 
snown il: ijgs 1. and 2. 

THAAND TtiS RANGE: Witi: Lhese 
shellers a conlinuous si& angle 
loundalion IS included. 
AHeroative lotlndation arrangements are 
shown ir. rigs. 3 , 4  and 5. 

RUBBBUILDINGSLTD. 
Dilkesway,TeamVaileyTradmgEsl..Galesnead. 
TynsBWear.NEl1 OMEngiand. 
Tel:O1914E1222il Fax01 91 482?S?E 
ernzil: inlore‘ru~l.cc.uk 
MadE tn Engianc: also U S A  and Norway 

D & m  gj&pJ&-g 

BUILDING SYSTEMS 

COVERING\ 
MEMBRANE I , FOUTPUTE 

ImIyIIII 

WOODEN 
FOLINDATIONF RWAE 
HASTOBL4NCHOREO 
TOTHEGROUND 

FIG5 
ON 

WSGlW 
!AND 

N.3 .  Shelters fc be lifted o i  fiifea with%,*heeli--.. 
require a steel bundalion lrarne. 

IMPORTANT: The user is responsible for 
securing the structure to the ground, 
Depending on gromd condiliDns, anchor 
hoob may nsl be sufficient Any additional 
anchoring dawn a::angements 10 secure the 
s\ru:lure are tne users TespDnsibilily 

THA RANGE OF SHELTERS 

I ,-6-I-lD-l- 12-1 

THE RANGE OF SHELTERS 
7 

6 
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1 

0 * 7-- 9.75-1- 12 - 
CVB RANGE OF SHELTERS Dasigned to be mounhd oirectty on a smndard ISO container 

CXB RANGE OF SHELTERS 
’ Concretedrying 

ahe!ters,Drplaying 
suriacecouers.up 
togrnspans. 

1 

TH RANGE OF SHELTERS 
5 

4 

3 

2 

- 3 - 4 4 5 . 5 - 4 - 7 4  

1 m.exiensionkjloallowextrauornir$ 
he~;htlcrwe~wealnerc~ncrelelaylnS 

in Ihe inleresfs ofpmduuc: dei~eloprneni Rubb reseive the righi ro zfrsr specifications 
wilhoul prior nolice. The informalion provioe here is lor guidance ony and dues nat iorm 
an;, pan 01 contraclural oner. 


